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(54) PLASMA CVD EQUIPMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress or prevent the 
generation and attachment of powdery particles which 
can easily attach to an intermediate mesh plate 
electrode and gas injector and also suppress or prevent 
the peel-off of a oxide film, which becomes thick on the 
surface of the intermediate mesh plate electrode and of 
the gas injector. 

SOLUTION: Oxygen plasma 6 is generated between a 
high frequency applied electrode 1 and an intermediate 
mesh plate electrode 1 1 , and oxygen radicals 7 which 
have passed through the intermediate mesh plate 
electrode 1 1 are caused to react with monosilane gas 9 
to jet out from a flat injector 31 to form a silicon oxide film 
4 on a substrate 3. Between a plurality of monosilane 

gas jetting holes and oxygen radial through-holes, which are formed independently in a flat 
injector, inactive gas jetting hole which jet out inactive gas such as a helium are formed. 
Consequently, rapid reaction between the oxygen radicals and monosilne gas near the flat 
injector is suppressed, and generation of silicon oxide powdery particles which tend to 
generated by rapid reaction and their attachment to the flat injector is supressed prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Plasma CVD equipment characterized by having the mechanism which suppresses a reaction 
near [ aforementioned ] the middle mesh plate electrical and electric equipment of the radical and 
material gas which passed the aforementioned middle mesh plate electrode in the plasma CVD 
equipment which has the middle mesh plate electrode for plasma separation by which two or more holes 
were prepared between the plasma generating room and the substrate processing room. 
[Claim 2] The plasma-CVD equipment characterized by to have the mechanism which suppresses a 
reaction near [ aforementioned ] the material gas injector of the radical and the material gas which 
passed the aforementioned middle mesh plate electrode in the plasma-CVD equipment which has the 
middle mesh plate electrode for plasma separation by which two or more holes were prepared between 
the plasma generating room and the substrate processing room, and has a material gas injector between 
the aforementioned middle mesh plate electrode and a substrate. 

[Claim 3] Plasma CVD equipment characterized by having an inert gas injector between the 
aforementioned middle mesh plate electrode and the aforementioned material gas injector in the plasma 
CVD equipment which has the middle mesh plate electrode for plasma separation by which two or more 
holes were prepared between the plasma generating room and the substrate processing room, and has a 
material gas injector between the aforementioned middle mesh plate electrode and a substrate. 
[Claim 4] The plasma-CVD equipment characterized by to have the hole which passes the radical which 
the aforementioned middle mesh plate electrode produced in the plasma generating field in the plasma- 
CVD equipment which has the middle mesh plate electrode for plasma separation by which two or more 
holes were prepared between the plasma generating room and the substrate processing room, and has a 
material gas injector between the aforementioned middle mesh plate electrode and a substrate, and the 
hole which inject inert gas. 

[Claim 5] Plasma-CVD equipment characterized by to have the hole which passes the radical which the 
aforementioned middle mesh plate electrode produced in the plasma generating field in the plasma CVD 
equipment which has the middle mesh plate electrode for plasma separation by which two or more holes 
were prepared between the plasma generating room and the substrate processing room, the hole which 
makes material gas inject, and the hole which injects inert gas. 

[Claim 6] Plasma CVD equipment which has the middle mesh plate electrode for plasma separation by 
which two or more holes were prepared between the plasma generating room characterized by providing 
the following, and the substrate processing room, and has a gas injector between the aforementioned 
middle mesh plate electrode and a substrate. The hole which passes the radical which the above- 
mentioned gas injector produced in the plasma generating field. The hole which makes material gas 
inject. The hole which injects inert gas. 

[Claim 7] Plasma CVD equipment characterized by having a means to suppress that the film deposited 
on the aforementioned middle mesh plate exfoliates in the plasma CVD equipment which has the middle 
mesh plate electrode for plasma separation by which two or more holes were prepared between the 
plasma generating room and the substrate processing room. 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u^http%3A°/o2F%2Fwww6.ipdl.jpo.go.j... 8/8/02 



Page 2 of 3 



[Claim 8] Plasma-CVD equipment characterized by to have a means to suppress that the film deposited 
on the aforementioned material gas injector exfoliates in the plasma CVD equipment which has the 
middle mesh plate electrode for plasma separation by which two or more holes were prepared between 
the plasma generating room and the substrate processing room, and has a material gas injector between 
the aforementioned middle mesh plate electrode and a substrate. 

[Claim 9] It is plasma-CVD equipment characterized by to be formed the aforementioned material gas 
injector with material with the coefficient-of-thermal-expansion difference of material gas injector 
material and membrane-formation material smaller than the coefficient-of-thermal-expansion difference 
of stainless steel and membrane-formation material in the plasma-CVD equipment which has the middle 
mesh plate electrode for plasma separation by which two or more holes were prepared between the 
plasma generating room and the substrate processing room, and has a material gas injector between the 
aforementioned middle mesh plate electrode and a substrate. 

[Claim 10] In the plasma CVD equipment which has the middle mesh plate electrode for plasma 
separation by which two or more holes were prepared between the plasma generating room and the 
substrate processing room, and has a material gas injector between the aforementioned middle mesh 
plate electrode and a substrate The aforementioned material gas injector is plasma CVD equipment 
characterized by being covered with covering material and covering the coefFicient-of-thermal- 
expansion difference of the covering material and membrane formation material with a material smaller 
than the coefficient-of-thermal-expansion difference of stainless steel and membrane formation material. 

[Claim 1 1] It is plasma-CVD equipment characterized by to be formed the aforementioned middle mesh 
plate electrode with material with the coefficient-of-thermal-expansion difference of a middle mesh 
plate electrode material and membrane-formation material smaller than the coefficient-of-thermal- 
expansion difference of stainless steel and membrane-formation material in the plasma-CVD equipment 
which has the middle mesh plate electrode for plasma separation by which two or more holes were 
prepared between the plasma generating room and the substrate processing room, and has a material gas 
injector between the aforementioned middle mesh plate electrode and a substrate. 
[Claim 12] In the plasma CVD equipment which has the middle mesh plate electrode for plasma 
separation by which two or more holes were prepared between the plasma generating room and the 
substrate processing room, and has a material gas injector between the aforementioned middle mesh 
plate electrode and a substrate The aforementioned middle mesh plate electrode is plasma CVD 
equipment characterized by being covered with covering material and covering the coefficient-of- 
thermal-expansion difference of the covering material and membrane formation material with a material 
smaller than the coefficient-of-thermal-expansion difference of stainless steel and membrane formation 
material. 

[Claim 13] Plasma CVD equipment with which the coefficient-of-thermal-expansion difference of the 
material of the aforementioned inert gas injector front face and membrane formation material is 
characterized by being smaller than the coefficient-of-thermal-expansion difference of stainless steel and 
membrane formation material at least in plasma CVD equipment according to claim 3. 
[Claim 14] Plasma CVD equipment characterized by being the structure where the aforementioned 
middle mesh plate electrode can have the temperature of 100 degrees C or more in the plasma CVD 
equipment which has the middle mesh plate electrode for plasma separation by which two or more holes 
were prepared between the plasma generating room and the substrate processing room. 
[Claim 15] Plasma CVD equipment characterized by being the structure where the aforementioned 
material gas injector can have the temperature of 100 degrees C or more in the plasma CVD equipment 
which has the middle mesh plate electrode for plasma separation by which two or more holes were 
prepared between the plasma generating room and the substrate processing room, and has a material gas 
injector between the aforementioned middle mesh plate electrode and a substrate. 
[Claim 16] Plasma CVD equipment with which the aforementioned material gas injector is characterized 
by being constituted including a heating element in the plasma CVD equipment which has the middle 
mesh plate electrode for plasma separation by which two or more holes were prepared between the 
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plasma generating room and the substrate processing room, and has a material gas injector between the 
aforementioned middle mesh plate electrode and a substrate. 

[Claim 1 7] Plasma CVD equipment with which the aforementioned middle mesh plate electrode is 
characterized by being constituted including a heating element in the plasma CVD equipment which has 
the middle mesh plate electrode for plasma separation by which two or more holes were prepared 
between the plasma generating room and the substrate processing room, and has a material gas injector 
between the aforementioned middle mesh plate electrode and a substrate. 
[Claim 18] Plasma CVD equipment characterized by connecting the aforementioned material gas 
injector with the heating element in the plasma CVD equipment which has the middle mesh plate 
electrode for plasma separation by which two or more holes were prepared between the plasma 
generating room and the substrate processing room, and has a material gas injector between the 
aforementioned middle mesh plate electrode and a substrate. 

[Claim 19] Plasma CVD equipment with which the aforementioned middle mesh plate electrode is 
characterized by connecting with a heating element in the plasma CVD equipment which has the middle 
mesh plate electrode for plasma separation by which two or more holes were prepared between the 
plasma generating room and the substrate processing room, and has a material gas injector between the 
aforementioned middle mesh plate pole and a substrate. 

[Claim 20] Plasma CVD equipment characterized by being the structure where the aforementioned gas 
injector can have the temperature of 100 degrees C or more in plasma CVD equipment according to 
claim 3. 

[Claim 21] It is plasma CVD equipment characterized by distance with the substrate installation lateral 
electrode which the aforementioned material gas injector equips with a heater in the plasma CVD 
equipment which has the middle mesh plate electrode for plasma separation by which two or more holes 
were prepared between the plasma generating room and the substrate processing room, and has a 
material gas injector between the aforementioned middle mesh plate electrode and a substrate being 
120mm or less. 

[Claim 22] The middle mesh plate of the plasma CVD equipment which has the middle mesh plate 
electrode for plasma separation by which two or more holes were prepared between the plasma 
generating room and the substrate processing room, and has a material gas injector between the 
aforementioned middle mesh plate electrode and a substrate is plasma CVD equipment characterized by 
distance with a substrate installation lateral electrode equipped with a heater being 120mm or less. 
[Claim 23] Plasma CVD equipment according to claim 1 to 22 characterized by the configuration of a 
middle mesh plate electrode being a square. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to suspension of the particle 
deposited especially on the chamber internal, and suppression of the piece ablation of a film about the 
plasma CVD equipment which has the middle mesh plate electrode which separates a plasma production 
field and a substrate process field. 
[0002] 

[Description of the Prior Art] Suppressing a plasma damage, there is the remote plasma CVD method 
for dividing a plasma generating field and a deposited substrate into one of the plasma CVD methods 
which performs film formation spatially to a substrate, and it has become technology important as a thin 
film forming method which can produce a high-reliability device and a highly efficient device in the 
semiconductor-device process to it. The switching transistor formation process and drive circuit 
transistor formation process of a large area flat-panel display, and as remote plasma CVD equipment 
which can respond to large-sized substrate thin film formation processes, such as a diameter silicon 
wafer process of macrostomia In parallel monotonous plasma CVD equipment, for example, between a 
RF impression electrode and the counterelectrode in which a deposited substrate is installed as indicated 
by JP,5-21393,A The mesh plate electrode which two or more holes opened is installed, and the parallel 
monotonous remote plasma CVD equipment which shuts up plasma between this middle mesh plate 
electrode and a RF impression electrode is known. This parallel monotonous remote plasma CVD 
equipment is useful to the silicon-oxide film used as the gate insulator layer in large-sized glass- 
substrate top TFT, a silicon nitride film, the amorphous silicon film that similarly serves as the barrier 
layer and gate electrode in large-sized glass-substrate top TFT, the silicon-oxide film used as the layer 
insulation film in a large-sized Si substrate top transistor element, especially a silicon nitride film, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] The schematic diagram of conventional parallel monotonous 
remote plasma CVD equipment is shown in drawing 28 , and when forming a silicon-oxide film, signs 
that silicon-oxide powder particle generates and adheres are explained. In remote plasma CVD 
equipment, when forming the silicon-oxide film 4 by making mono-silane gas 9 and oxygen gas 5 into 
material gas, as shown in drawing 28 , a silicon-oxide film accumulates not only on a chamber wall but 
on the material gas injector 8 and the middle mesh plate electrode 1 1 which introduce mono-silane gas 9 
etc. In the material gas injector 8 neighborhood, the reaction of mono-silane gas 9 and the diffused 
oxygen radical 7 is intense, the silicon-oxide deposition thickness to the middle mesh plate electrode 1 1 
located near the material gas injector 8 and the material gas injector is thicker than the deposited 
substrate 3, and a film tends to contain the silicon-oxide powder particle 12 here. In further conventional 
remote plasma CVD equipment, the temperature of the material gas injector 8 and the middle mesh plate 
electrode 11 is at most 70 degrees C, even if it considers the radiant heat from the heater of the substrate 
side counterelectrode 2 containing a heater, and if it is low temperature, a certain forge-fire deposition 
film will become powder. In addition, generally a silicon-oxide film and other CVD films have the 
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property to be easy to become powder, under a high-pressure low temperature, high-speed deposition, 
and membrane formation condition. 

[0004] If a film is formed in up to the silicon-oxide powder particle 14 which adhered on the deposited 
substrate 3 which this powder particle 12 floats and forms a device, and adhered to the deposited 
substrate 3, insulation will become very low and a particle adhesion part will become the gate insulator 
layer and layer insulation film of the MOS device with an unsuitable thing. 
[0005] Moreover, the silicon-oxide film which showed the schematic diagram of the conventional 
material gas injector to drawing 29 , and adhered to it thick-film-izes, and signs that the piece of a film 
exfoliates are explained. As shown in drawing 29 , the material gas injector 22 is usually a product made 
from stainless steel, because of the coefficient-of-thermal-expansion difference of a silicon-oxide film 
and stainless steel, a crack 17 goes into the deposition silicon-oxide thick film 18 by change of chamber 
temperature, and the piece 21 of a silicon-oxide film exfoliates from the charge gas injector 22 of 
stainless steel lumber. If the piece 21 of an ablation film adheres on a deposited substrate at the time of 
film formation and a film is formed on it, it will become unsuitable as the gate insulator layer and layer 
insulation film of the MOS device like the case where it is the aforementioned powder particle. 
[0006] Although there is also a method of performing frequently dry etching cleaning and wet etching 
cleaning of chamber parts in order to avoid the above problem, productivity will be reduced by this 
method. 

[0007] By the way, when the depository object of a reaction chamber pars basilaris ossis occipitalis 
exfoliates or floats, the technology of preventing depositing as particle on a substrate is indicated by 
JP,5-291240,A. A plasma CVD film is formed with this technology, slushing nitrogen or inert gas into a 
reaction chamber from the pinhole of a large number opened in the reaction chamber pars basilaris ossis 
occipitalis. Since nitrogen gas etc. is blowing off even if excessive gas reacts each other by this and it 
falls at the reaction chamber pars basilaris ossis occipitalis, it is supposed that it will not adhere to a pars 
basilaris ossis occipitalis, but will be exhausted. 

[0008] Moreover, a septum is prepared in the ion source side of a chamber, the rare-gas inlet which 
introduces rare gas into the side attachment wall of the accessory cell made from the septum is prepared 
in the microfilm (JP,62-166627,U) of an application for a utility model patent No. 55174 [ Showa 61 
to ], and the technology which introduces rare gas from the direction which intersects perpendicularly 
with the flow of the dust containing ion plasma or the particle is indicated. It is carrying out, if dust does 
not reach a direct wafer, since rare gas collides with dust and dust is scattered about by this. 
[0009] However, in these official reports, it cannot prevent a film accumulating on a material gas 
injector or a middle mesh plate electrode. 

[0010] The purpose of this invention is to offer the plasma CVD equipment which can suppress powder 
particle deposition on chamber parts, and the film ablation from the chamber parts by the coefficient-of- 
thermal-expansion difference. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
characterized by taking the following means in the plasma CVD equipment which has the middle mesh 
plate electrode for plasma separation by which two or more holes were prepared between the plasma 
generating room and the substrate processing room, or the aforementioned plasma CVD equipment 
which has a material gas injector between a middle mesh plate and a substrate. 
(1) Near the middle mesh plate electrode, it has the mechanism which suppresses the reaction of 
material gas. Moreover, if it is in the plasma CVD equipment which has a material gas injector, the 
reaction of the material gas near the material gas injector is suppressed. It can attain by specifically 
having the mechanism which injects inert gas between a plasma generating room and a substrate 
processing room. 

[0012] It is suppressed or prevented that particle does not occur but particle adheres to a material gas 
injector or a middle mesh plate electrode by having the mechanism which injects inert gas since early 
film precursor generation a material gas injector and near a middle mesh plate electrode can be 
suppressed. Therefore, particle floats from a material gas injector or a middle mesh plate electrode, 
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adhering on a deposited substrate is suppressed or prevented, and it becomes possible [ forming the gate 

insulator layer and layer insulation film of the MOS device without a defect ]. 

[0013] Composition like (2) - (5) can be considered as a mechanism which spouts inert gas. 

(2) It has an inert gas injector between a middle mesh plate electrode and a material gas injector. 

(3) A middle mesh plate electrode has the hole which passes the radical produced in the plasma 
generating field, and the hole which injects inert gas. 

(4) A middle mesh plate electrode has the hole which passes the radical produced in the plasma 
generating field, the hole which makes material gas inject, and the hole which injects inert gas. 

(5) The above-mentioned gas injector has the hole which passes the radical produced in the plasma 
generating field, the hole which makes material gas inject, and the hole which injects inert gas. 
[0014] Moreover, there are the following as other meanses for solving the above-mentioned technical 
problem. 

(6) It has a means to suppress that the film deposited on the middle mesh plate electrode (they are a 
middle mesh plate electrode or a material gas injector when it has a material gas injector) exfoliates. 
Therefore, the coefficient-of-thermal-expansion difference (and/or at least coefficient-of-thermal- 
expansion difference of the material of a material gas injector front face and membrane formation 
material) of the material of a middle mesh plate electrode front face and membrane formation material is 
characterized by being smaller than the coefficient-of-thermal-expansion difference of stainless steel and 
membrane formation material at least. 

[0015] In the above middle mesh plate electrodes or material gas injectors When CVD chamber 
temperature changes, since the coefficient-of-thermal-expansion difference with membrane formation 
material is small Since being able to suppress or prevent, and the piece of a film exfoliating from a 
material gas injector or a middle mesh plate electrode, and a crack arising or exfoliating floating on the 
adhering film, and adhering to it on a deposited substrate is suppressed or prevented, It becomes possible 
to form the gate insulator layer and layer insulation film of the MOS device without a defect. 
[0016] When membrane formation material is a silicon oxide, poly crystal silicon, and amorphous silicon 
Since the coefficient of thermal expansion of 14.7xl0-6/degree C and a silicon oxide is [ 0.4 - 1x10- 
6/degree C and silicon ] 0.5x1 0-6/degrees C, a stainless coefficient of thermal expansion What is 
necessary is to form a middle mesh plate electrode and a material gas injector with material to which a 
coefficient-of-thermal-expansion difference becomes small rather than these differences, or just to cover 
a middle mesh plate electrode and a material gas injector with such material. There is the following as a 
material suitable for such covering. 
[0017] 

Material Coefficient of thermal expansion (xlO-6/degree C) 

A quartz 0.4-0.55 A soda lime glass 8-9 Oxidization titanium 9 An alumina 8.3 Titanium 8.4 Silicon 5 
Molybdenum 4.9 Tungsten 4.6 Tantalum 6.5 - the quartz and especially the alumina are excellent 
among such material 

[0018] In creating a middle mesh plate electrode and the material gas injector itself, a soda lime glass, 
titanium, molybdenum, the tungsten, and the tantalum are suitable among the above-mentioned material. 

[0019] Composition like (7) - (10) can be considered as composition of such a CVD system. 

(7) The material gas injector is formed with material with the coefficient-of-thermal-expansion 
difference of material gas injector material and membrane formation material smaller than the 
coefficient-of-thermal-expansion difference of stainless steel and membrane formation material. 

(8) The material gas injector is covered with material with the coefficient-of-thermal-expansion 
difference of the covering material of a material gas injector, and membrane formation material smaller 
than the coefficient-of-thermal-expansion difference of stainless steel and membrane formation material. 

(9) The middle mesh plate electrode is formed with material with the coefficient-of-thermal-expansion 
difference of a middle mesh plate electrode material and membrane formation material smaller than the 
coefficient-of-thermal-expansion difference of stainless steel and membrane formation material. 
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(10) The middle mesh plate electrode is covered with material with the coefficient-of-thermal-expansion 
difference of the covering material of a mesh plate, and membrane formation material smaller than the 
coefficient-of-thermal -expansion difference of stainless steel and membrane formation material. 
[0020] Moreover, when it has an inert gas injector like the above (2), an inert gas injector can be 
covered with material to which the coefficient of thermal expansion of an inert gas injector and 
membrane formation material becomes smaller than the coefficient-of-thermal-expansion difference of 
stainless steel and membrane formation material, or an inert gas injector can also be created with such a 
material. 

[0021] Moreover, there are the following as other meanses for solving the above-mentioned technical 
problem. 

(1 1) It is characterized by being the structure where the aforementioned middle mesh plate electrode or a 
material gas injector can have the temperature of 100 degrees C or more so that silicon-oxide powder 
particle deposition in the aforementioned middle mesh plate electrode or a material gas injector may be 
suppressed. 

[0022] In the above middle mesh plate electrodes or material gas injectors, since the skin temperature is 
kept at 100 degrees C or more, the film adhering to a middle mesh plate electrode or a material gas 
injector turns into a precise film, and can suppress or prevent that a particle-like film adheres. Therefore, 
particle floats from a middle mesh plate electrode or a material gas injector, adhering on a deposited 
substrate is suppressed or prevented, and it becomes possible [ forming the gate insulator layer and layer 
insulation film of the MOS device without a defect ]. 

[0023] Composition like (12) - (17) can be considered as composition of such a CVD system. 

(12) The material gas injector is constituted including the heating element. 

(13) The middle mesh plate electrode is constituted including the heating element. 

(14) The material gas injector is connected with the heating element. 

(15) The middle mesh plate electrode is connected with the heating element. 

(16) Distance with the substrate installation lateral electrode which a material gas injector equips with a 
heater is 120mm or less. 

(17) Distance with the substrate installation lateral electrode which a middle mesh plate equips with a 
heater is 120mm or less. 

[0024] Moreover, the purpose is attained when it has an inert gas injector like the above (2), and 
distance with the substrate installation lateral electrode which it connects with the heating element or it 
equips with a heater or the inert gas injector is constituted including the heating element is 120mm or 
less. 

[0025] Furthermore, let a middle mesh plate electrode be a square in equipment [ more than ]. In recent 
years, a substrate will be enlarged and plasma CVD equipment will also be increasingly enlarged in 
having used the conventional circular middle mesh plate. According to the configuration of a substrate, 
the miniaturization of equipment can be attained by making a middle mesh plate electrode into a square. 
[0026] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained referring to 
drawing. 

[0027] (Operation gestalt 1) Silicon-oxide film formation according the gestalt of operation of the 1st of 
this invention to parallel monotonous remote plasma CVD is taken for an example, and it explains in 
detail with reference to drawing 1 - drawing 4 . Drawing 1 is the schematic diagram of the parallel 
monotonous remote plasma CVD equipment in this operation gestalt, and shows the situation of silicon- 
oxide membrane formation. Drawing 2 is the bottom view of the ring-like gas injector of this equipment. 
Drawin g 3 is the bottom view of the inert gas flat-surface injector of this equipment. Drawing 4 is the 
cross section of drawing 3 . 

[0028] The parallel monotonous remote plasma CVD equipment in this invention is constituted by the 
vacuum chamber in which evacuation is possible, the RF impression electrode 1 containing the gas 
shower head, the substrate side counterelectrode 2 containing a heater, the middle mesh plate electrode 
1 1, the ring-like material gas injector 8, and the ring-like inert gas injector 23 as fundamentally shown in 
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drawing 1 . An example of the configuration of the ring-like material gas injector 8 is shown in drawing 
2 . The configuration of the ring-like inert gas injector 23 is the same as the configuration of the ring- 
like material gas injector 8 of drawing 2 . Moreover, the mesh plate aperture of the aforementioned 
middle mesh plate electrode 1 1 has length of the same grade as the debye length of the plasma in the 
generated oxygen plasma so that the oxygen plasma generated between the RF impression electrodes 1 
can be shut up efficiently. 

[0029] The formation method of a silicon-oxide film is as follows. Oxygen gas 5 is introduced into the 
RF impression electrode 1 containing the gas shower head within the CVD chamber by which 
evacuation was carried out, and glow discharge is made to cause between the middle mesh plate 
electrodes 1 1 . The generated oxygen plasma 6 is efficiently shut up between the RF impression 
electrode 1 and the middle mesh plate electrode 1 1 . Consequently, the plasma density between the 
middle mesh plate electrode 1 1 and the substrate, sicte counterelectrddl 2 is about 105-106 cm-3 to the 
plasma density in the inside of the oxygen : pllsma 6 being about [ 1010cm - ] three. In oxygen plasma, 
oxygen ion, an electron, the excited neutral oxygen radical exist, in oxygen ion and an electron, it goes 
in the direction of the deposited substrate 3 by electric field and diffusion, and the oxygen radical 7 goes 
in the direction of the deposited substrate 3 by diffusion. However, since it is outside plasma, and it is 
very small compared with the flux of the oxygen radical .7, the flux of the oxygen ion which goes to the 
deposited substrate 3 has a contribution of the oxygen radical 7 dominant in silicon-oxide formation. 
The diffused oxygen radical 7 reacts with the mono-silane gas 9 injected from the material gas injector 
8, forms the silicoffTOxide.pre and forms the silicon-oxide film 4 on the deposited substrate 3. 

[0030] Since the plasma density between the middle mesh plate electrode 1 1 and the substrate side 
counterelectrode 2 is very low as mentioned above, compared with the usual parallel monotonous 
plasma CVD method, the plasma damage to the deposited substrate 3 is low. This effect shows up in the 
case on the front face of silicon in which a substrate front face forms an MOS interface notably. It is 
Si02 on a single-crystal-silicon substrate with the usual parallel monotonous plasma CVD method. As 
opposed to the MOS interface level density being 101 l-1012cm-2eV-l near a MIDDO gap, when a film 
is formed It is Si02 with an parallel monotonous remote plasma CVD method. When a film is formed, it 
becomes the low interface level density of 1010cm - 2 eV - one set. 

[0031] The feature of this operation gestalt is having the ring-like inert gas injector 23 which supplies 
inert gas 24, such as gaseous helium, between the middle mesh plate electrode 1 1 and the ring-like 
material gas injector 8 which supplies mono-silane gas 9. If inert gas 24 is supplied from the 
aforementioned ring-like inert gas injector 23, silicon-oxide powder particle adhesion in the middle 
mesh plate electrode 1 1 which stopped easily being able to diffuse the mono-silane gas 9 supplied from 
the material gas injector 8 to the middle mesh plate electrode 1 1 side, and had become a problem 
conventionally will be prevented or suppressed. Moreover, for the existence of inert gas 24, since the 
reaction of the mono-silane gas 9 in the material gas injector 8 neighborhood and the oxygen radical 7 is 
suppressed, adhesion of silicon-oxide powder particle in the material gas injector 8 is also prevented or 
suppressed. The aforementioned inert gas 24 should just be the combination of other inert gas, such as 
argon gas besides gaseous helium, and neon gas, and these inert gas here. 

[0032] Although the inert gas injector 23 was a ring-like with the above-mentioned operation gestalt, a 
flat-surface injector as shown in drawing 3 may be used. The plan and side elevation of a flat-surface 
injector are shown in drawing 3 and drawing 4 . the oxygen radical passage along which the oxygen 
radical which has passed the middle mesh plate electrode passes in considering as a flat-surface injector 
— a hole 25 is formed oxygen radical passage - the hole 25 and the inert gas nozzle 28 are the 
independent hole 

[0033] Thus, if the position of the gas nozzle is located between a middle mesh plate electrode and a 
material gas injector, the inert gas injector in the above-mentioned example is the range which does not 
deviate from the summary of this invention, and can take a configuration as occasion demands. 
[0034] (Operation gestalt 2) Silicon-oxide film formation according the gestalt of operation of the 2nd of 
this invention to an parallel monotonous remote plasma CVD method is taken for an example, and it 
explains in detail with reference to drawing 5 - drawing 7 . Drawing 5 is the schematic diagram of the 
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parallel monotonous remote plasma CVD equipment in the gestalt of the 2nd operation, and shows the 
situation of silicon-oxide membrane formation. Drawing 6 is the bottom view of the middle mesh plate 
electrode of this equipment, drawing 7 oxygen radical passage of a middle mesh plate electrode - it is 
drawing having shown the example of a hole 

[0035] The parallel monotonous remote plasma CVD equipment in this invention is constituted by the 
vacuum chamber in which evacuation is possible, the RF impression electrode 1 containing the gas 
shower head, the substrate side counterelectrode 2 containing a heater, the middle mesh plate electrode 
29 that has an inert gas nozzle, and the ring-like material gas injector 8 as fundamentally shown in 
drawing 5 . 

[0036] The formation method of a silicon-oxide film is as follows. Oxygen gas 5 is introduced into the 
RF impression electrode 1 containing the gas shower head within the CVD chamber by which 
evacuation was carried out, and glow discharge is made to cause between the middle mesh plate 
electrodes 29 which have an inert gas nozzle, here - oxygen radical passage of the middle mesh plate 
electrode 29 -- the. apertiu-ejdgMfle^O has length of the same grade as the debye length of the plasma 
in the generated oxygen plasma so that the oxygen plasma generated between the RF impression 
electrodes 1 can be shut up efficiently ( drawing 6 ) passage the radical 7 diffused through the hole 30 
reacts with the mono-silane gas 9 injected from the ring-like material gas injector 8, forms the silicon- 
oxide precursor 10, and forms the silicon-oxide film 4 on the deposited substrate 3 
[0037] in addition, the oxygen radical passage in the above-mentioned operation gestalt r- if the 
generated plasma is closed and it has the possible mesh plate 32 etc. in the hole 30 in slight depth, as a 
hole 30 is shown in drawing 7 - passage ~ the path of a hole 30 may not be a size for shutting up 
plasma 

[0038] The feature of this operation gestalt is that the middle mesh plate electrode 29 has theinert gas v 
nolMe!^Ms shown in drawing 5 and drawing 6 . If inert gas 24 is injected from the inert gas nozzle 28, * 
silicon-oxide powder particle adhesion in the middle mesh plate electrode 29 which stopped easily being 
able to diffuse the mono-silane gas 9 supplied from the f material.gas; injector 8 to the middle mesh plate 
29 side, and had become a problem conventionally will be prevented or suppressed. The aforementioned 
inert gas 24 should just be the combination of other inert gas, such as argon gas besides gaseous helium, 
and neon gas, and these inert gas here. 

[0039] (Operation gestalt 3) Silicon-oxide film formation according the gestalt of operation of the 3rd of 
this invention to parallel monotonous remote plasma CVD is taken for an example, and it explains in 
detail with reference to drawing 8 - drawing 10 . Drawing 8 is the schematic diagram of the parallel 
monotonous plasma CVD equipment in the 3rd operation gestalt, and shows the situation of silicon- 
oxide membrane formation. Drawing 9 is the bottom view of the middle mesh plate electrode of this 
equipment, and drawing 10 is the cross section of drawing 9 . 

[0040] the RF impression electrode*! in which the parallel monotonous remote plasma CVD equipment 
in this invention contains the vacuum chamber in which evacuation is possible, and the gas shower head 
as fundamentally shown in drawing 8 , the slight substrate side counterelectrode 2 containing a heater, 
and slight plasma closing depth - possible oxygen radical passage - it is constituted by the middle mesh 
plate electrode 26 which has a hole, a mono-silane nozzle, and an inert gas nozzle in the same side The 
middle mesh plate electrode 26 will serve as the function of a material gas injector here. 
[0041] The formation method of a silicon-oxide film is as follows. Oxygen gas 5 is introduced into the 
RF impression electrode 1 containing the gas shower head within the CVD chamber by which 
evacuation was carried out, and glow discharge is made to cause between the middle mesh plate 
electrodes 26. here - oxygen radical passage of the aforementioned middle mesh plate, electrode 26 - 



ttj|jd ^h^ 

oxygen plasma so that the oxygen plasma generated between the RF impression electrodes 1 can be shut 

up efficiently oxygen radical passage - the radical 7 diffused through the hole 30 reacts with the mono- 
silane gas 9 injected from the mono-silane nozzle 27 of the middle mesh plate electrode 26, forms the 
silicon-oxide precursor 10, and forms the silicon-oxide film 4 on the deposited substrate 3 
[0042] in addition, the oxygen radical passage in the above-mentioned operation gestalt - as a hole 3Q,is 
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shown in drawing 7 of the gestalt of the 2nd operation, as long as it closes the generated plasma and has 
the possible mesh plate 32 etc. in the hole 30 in slight depth, the path of a hole 30 may not be a size for 
shutting up plasma 

[0043] the feature of this operation gestalt is shown in drawing 8 and drawing 9 - as middle mesh 
plate electrode 26 confidence — oxygen radical passage - it has the hole 30, the mono-silane nozzle 21 p 
and,jhe inert- gas nozzle 28 in the same side, and is shown in drawing 9 and drawing 10 — as — oxygen 
radical passage — it is that a hole 30, the mono-silane nozzle 27, and the inert gas nozzle 28 are 
independent respectively inert gas — oxygen radical passage — a hole 28 and mono-silane passage - 
since it exists so that each of a hole 27 may be surrounded, the oxygen radical 7 near the middle mesh 
plate electrode 26 and the reaction of a mono silane 9 are suppressed remarkably For this reason, silicon- 
oxide powder particle adhesion in the middle mesh plate electrode and gas injector which had become a 
problem conventionally is prevented or suppressed. The aforementioned inert gas 24 should just be the 
combination of other inert gas, such as argon gas besides gaseous helium, and neon gas, and these inert 
gas here. 

[0044] (Operation gestalt 4) Silicon-oxide film formation according the gestalt of operation of the 4th of 
this invention to parallel monotonous remote plasma CVD is taken for an example, and it explains in 
detail with reference to drawing 1 1 and drawing 12 . Drawing 1 1 is the schematic diagram of the parallel 
monotonous remote plasma CVD equipment in the gestalt of the 4th operation, and shows the situation 
of silicon-oxide membrane formation. Drawing 12 is the bottom view of the flat-surface injector of this 
equipment. 

[0045] the RF impression electrode 1 in which the parallel monotonous remote plasma CVD equipment 
in this invention contains the vacuum chamber in which evacuation is possible, and the gas shower head 
as fundamentally shown in drawing 1 1 , the substrate side counterelectrode 2 containing a heater, the 
middle mesh plate electrode 11, and oxygen radical passage - it is constituted by the flat-surface 
injector 31 which has a hole, a mono-silane nozzle, and an inert gas nozzle in the same field 
[0046] The formation method of a silicon-oxide film is as follows. Oxygen gas 5 is introduced into the 
RF impression electrode 1 containing the gas shower head within the CVD chamber by which 
evacuation was carried out, and glow discharge is made to cause between the middle mesh plate 
electrodes 1 1. It is [ plasma ******/ in the RF impression electrode 1 and the middle mesh plate 
electrode 1 1 ] the same, as that of the 1st example of the above, the diffused oxygen radical 7 — oxygen 
radical passage of the flat-surface injector 3 1 — a hole 25 is passed, it reacts with the mono-silane gas 9 
injected from the flat-surface injector 31, the silicon-oxide precursor 10 is formed, and the silicon-oxide 
film 4 is formed on the deposited substrate 3 

[0047] the feature of this operation gestalt is shown in drawing 1 1 - as - between the middle mesh plate 
electrode 1 1 and the substrate side counterelectrodes 2 oxygen radical passage ~ having the flat- 
surface injector 3 1 which has a hole, a mono-silane nozzle, and an inert gas nozzle in the same field, and 
oxygen radical passage [ in / the flat-surface injector 3 1 / as shown in drawing 12 ] - it is that the hole 
25, the mono-silane nozzle 27, and the inert gas nozzle 28 exist independently, respectively inert gas - 
oxygen radical passage ~ since it exists so that each of a hole 28 and the mono-silane nozzle 27 may be 
surrounded, the oxygen radical 7 near the flat- surface injector 3 1 and the reaction of a mono silane 9 are 
suppressed remarkably For this reason, silicon-oxide powder particle adhesion in the gas injector which 
had become a problem conventionally is prevented or suppressed. Moreover, in a flat-surface injector, 
since a mono silane is hardly spread to a plasma generating field side, silicon-oxide powder particle 
adhesion in the middle mesh plate electrode 1 1 is also prevented or suppressed. The aforementioned 
inert gas 24 should just be the combination of other inert gas, such as argon gas besides gaseous helium, 
and neon gas, and these inert gas here. 

[0048] (Operation gestalt 5) The gestalt of operation of the 5th of this invention is explained in detail 
with reference to drawing 13 . 

[0049] Except material gas injector material, the composition of the parallel monotonous remote plasma 
CVD equipment in this invention is the same as that of the parallel monotonous remote plasma CVD 
equipment of the conventional example fundamentally shown in drawing 28 , and can be applied to the 



http ://www4 . ipdl j po .go .j p/cgi-bin/tran__web_cgi_ejj e 



8/8/02 



Page 8 of 14 



parallel monotonous remote plasma CVD equipment in the gestalt of the 1st operation, the parallel 
monotonous remote plasma CVD equipment in the gestalt of the 2nd operation, the parallel monotonous 
remote plasma CVD equipment in the gestalt of the 4th operation, etc. 

[0050] The feature of this operation gestalt is in the material of the material gas injector which supplies 
material gas, such as a mono silane, and the coefficient-of-thermal-expansion difference of material gas 
injector material and membrane formation material serves as stainless steel and a material smaller than 
the coefficient-of-thermal-expansion difference of membrane formation material. What is necessary is 
for the quartz to be suitable as above material, for example, just to let the ring-like material gas injector 
8 in drawing 1 be a product made from a quartz, when membrane formation material is a silicon oxide. 
[0051] The length direction cross section of the charge gas injector 33 of quartz lumber in this operation 
gestalt is shown in drawing 13 . The injector is produced with the quartz and the mono-silane gas nozzle 
19 is punctured. A silicon-oxide film adheres to this material gas injector, and even if it thick-film-izes, 
since the coefficient of thermal expansion of the silicon-oxide thick film 18 and the charge gas injector 
33 of quartz lumber is almost the same, the crack by the thermal change etc. is not produced. For this 
reason, the piece ablation of a film from a material gas injector does not take place, either. 
[0052] (Operation gestalt 6) The gestalt of operation of the 6th of this invention is explained in detail 
with reference to drawing 14 and drawing 15 . 

[0053] The composition of the parallel monotonous remote plasma CVD equipment in this operation 
gestalt is the same as that of the gestalt of the 5th operation. 

[0054] The feature of this operation gestalt is in covering the material gas injector which supplies 
material gas, such as a mono silane, and the material to cover, and the coefficient-of-thermal-expansion 
difference of material gas injector covering material and membrane formation material serves as 
stainless steel and a material smaller than the coefficient-of-thermal-expansion difference of membrane 
formation material. What is necessary is for the quartz to be suitable as above material, for example, just 
to cover the charge gas injector 22 of stainless steel lumber in drawing 28 with the strong silicon-oxide 
film of adhesion force, when membrane formation material is a silicon oxide. 

[0055] The direction cross section of a path of a material gas injector is shown for the length direction 
cross section of the material gas injector in this operation gestalt in drawing 14 at drawing 15 . The main 
part of an injector is produced by stainless steel 35, and the aforementioned stainless outside front face is 
covered with the strong silicon oxide of adhesion force. As the covering method, putting film formation 
or a quartz workpiece on stainless steel etc. is raised with an elevated temperature to a stainless steel 
front face. It becomes a material gas injector by puncturing the desired mono-silane gas nozzle 19 into 
this two-layer material. A silicon-oxide film adheres to this material gas injector, and even if it thick- 
film-izes, since the coefficient of thermal expansion of the silicon-oxide thick film 18 and the silicon- 
oxide coat 34 is almost the same, the crack by the thermal change etc. is not produced. For this reason, 
the piece ablation of a film from a material gas injector does not take place, either. 
[0056] (Operation gestalt 7) The gestalt of operation of the 7th of this invention is explained in detail 
with reference to drawing 16 . 

[0057] The composition of the parallel monotonous remote plasma CVD equipment in this operation 
gestalt Except a middle mesh plate, it is the same as that of the parallel monotonous remote plasma CVD 
equipment of the conventional example fundamentally shown in drawing 28 . The parallel monotonous 
remote plasma CVD equipment in the gestalt of the 1 st operation, the parallel monotonous remote 
plasma CVD equipment in the gestalt of the 2nd operation, It is applicable to the parallel monotonous 
remote plasma CVD equipment in the gestalt of the 3rd operation, the parallel monotonous remote 
plasma CVD equipment in the gestalt of the 4th operation, etc. 

[0058] The feature of this operation gestalt is in the material of the middle mesh plate electrode of sake 
plasma ******, and the coefficient-of-thermal-expansion difference of a middle mesh plate electrode 
material and membrane formation material serves as stainless steel and a material smaller than the 
coefficient-of-thermal-expansion difference of membrane formation material. What is necessary is for 
the quartz to be suitable as above material, for example, just to let the middle mesh plate electrode 1 1 in 
drawing 28 be a product made from a quartz, when membrane formation material is a silicon oxide. 
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[0059] The cross section of the middle mesh plate electrode in this operation gestalt is shown in drawing 

16 . the middle mesh plate electrode 42 produces with a quartz — having --****-- slight oxygen plasma 
closing depth - oxygen radical passage of possible structure — the hole 30 is formed slight oxygen 
plasma closing depth — oxygen radical passage of possible structure passage of a path with a hole 30 
of the same grade as the debye length of plasma which made it generate — the passage which has the 
mesh plate which has a hole or the hole of size of the same grade as the debye length of plasma which 
made it generate — it is a hole etc. 

[0060] A silicon-oxide film adheres to this middle mesh plate electrode, and even if it thick-film- izes, 
since the coefficient of thermal expansion of the silicon-oxide thick film 1 8 and the middle mesh plate 
electrode 42 made from a quartz is almost the same, the crack by the thermal change etc. is not 
produced. For this reason, the piece ablation of a film from the middle mesh plate electrode 42 made 
from a quartz does not take place, either. 

[0061] (Operation gestalt 8) The gestalt of operation of the octavus of this invention is explained in 
detail with reference to drawing 17 . 

[0062] The composition of the parallel monotonous remote plasma CVD equipment in this operation 
gestalt Except a middle mesh plate, it is the same as that of the parallel monotonous remote plasma CVD 
equipment of the conventional example fundamentally shown in drawing 28 . The parallel monotonous 
remote plasma CVD equipment in the gestalt of the 1st operation, the parallel monotonous remote 
plasma CVD equipment in the gestalt of the 2nd operation, It is applicable to the parallel monotonous 
remote plasma CVD equipment in the gestalt of the 3rd operation, the parallel monotonous remote 
plasma CVD equipment in the gestalt of the 4th operation, etc. 

[0063] The feature of this operation gestalt is in covering the middle mesh plate electrode of sake 
plasma ******, and the material to cover, and the coefficient-of-thermal-expansion difference of middle 
mesh plate covering material and membrane formation material serves as stainless steel and a material 
smaller than the coefficient-of-thermal-expansion difference of membrane formation material. What is 
necessary is for the quartz to be suitable as above material, for example, just to cover the middle mesh 
plate electrode 1 1 in drawing 28 with the strong silicon-oxide film of adhesion force, when membrane 
formation material is a silicon oxide. 

[0064] The cross section of the middle mesh plate electrode in this operation gestalt is shown in drawin g 

17 . The main part of a middle mesh plate is produced by stainless steel 35, and it is covered with the 
silicon-oxide film with the front face strong [ adhesion force ] by the side of a material gas injector of 
the aforementioned stainless front face at least. The strong silicon-oxide film of adhesion force can be 
formed by elevated-temperature CVD or high-pressure CVD. Although it may be made all over a 
stainless steel front face, covering can perform stabilized eye plasma ****** ? when only the front face 
by the side of a material gas injector is covered. As the covering method, putting film formation on a 
stainless steel front face and a quartz workpiece on stainless steel etc. is raised, this two-layer material — 
slight oxygen plasma closing depth - oxygen radical passage of possible structure ~ by forming a hole 
30, it becomes a middle mesh plate electrode slight oxygen plasma closing depth ~ oxygen radical 
passage of possible structure - passage of a path with a hole 30 of the same grade as the debye length of 
plasma which made it generate - the passage which has the mesh plate which has a hole or the hole of 
size of the same grade as the debye length of plasma which made it generate - it is a hole etc. 

[0065] A silicon-oxide film adheres to this middle mesh plate electrode, and even if it thick- film-izes, 
since the coefficient of thermal expansion of the silicon-oxide thick film 18 and the silicon-oxide coat 34 
is almost the same, the crack by the thermal change etc. is not produced. For this reason, the piece 
ablation of a film from the middle mesh plate electrode 42 made from a quartz does not take place, 
either. 

[0066] (Operation gestalt 9) The gestalt of operation of the 9th of this invention is explained in detail 
with reference to drawing 18 - drawing 20 . 

[0067] The composition of the parallel monotonous remote plasma CVD equipment in this operation 
gestalt Except a material gas injector, it is the same as that of the parallel monotonous remote plasma 
CVD equipment of the conventional example fundamentally shown in drawing 28 . The parallel 
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monotonous remote plasma CVD equipment in the gestalt of the 1st operation, the parallel monotonous 
remote plasma CVD equipment in the gestalt of the 2nd operation, It is applicable to the parallel 
monotonous remote plasma CVD equipment in the gestalt of the 3rd operation, the parallel monotonous 
remote plasma CVD equipment in the gestalt of the 4th operation, etc. 

[0068] The feature of this operation gestalt is that the material gas injector is constituted including a 
heating element. 

[0069] Drawin gjj? - drawin g 20 are the examples of the material gas injector containing a heating 
element, and show the direction cross section of a path in the case of a tube-like gas injector, 
respectively. 

[0070] The gas injector shown in drawing 18 covered the three-tiered structure ceramics heater of 
boron-nitride ceramics 36 / graphite 37 / boron-nitride ceramics 36 to stainless steel 35, and has covered 
the maximum front face with the silicon oxide 34 further for a pollution control. The ceramics heater 
uses generation of heat by the energization to graphite, and the boron-nitride ceramics 36 has played the 
role of an electric insulation. Since the boron-nitride ceramics 36 and graphite 37 can be formed by the 
hot chemical vapor growth (CVD), formation of a up to [ a tube-like gas injector which was illustrated ] 
is also possible for them. In drawing 1 8 , other materials are sufficient as a quartz etc., and, as for 
stainless steel 35, the silicon-oxide coat 34 may not have it. What is necessary is just the heater which 
the limit about material does not have about a heater, either, and can furthermore cover and form an 
injector. 

[0071] The tube-like gas injector which gave the silicon-oxide coat 34 to stainless steel 35 is a basic 
form, and the gas injector shown in drawing 19 has the cylindrical heater 38 in the pipe. As a cylindrical 
heater 38, a magnesium-oxide insulation sheath type flexible micro heater etc. is raised, for example. 
Since the aforementioned micro heater can produce a thing with a diameter of about 1mm, it fits the 
structure of drawing 19 . In drawing 19 , other materials are sufficient as a quartz etc., and, as for 
stainless steel 35, the silicon-oxide coat 34 may not have it. Moreover, what is necessary is just the 
cylindrical heater which has a path smaller than a tube diameter so that there may be no limit about 
material or structure also about a heater and it can install in an injector pipe. 

[0072] The tube-like gas injector which gave the silicon-oxide coat 34 to stainless steel 35 is a basic 
form, and the gas injector shown in drawing 20 has the cylindrical heater 38 in the outside surface of the 
pipe. The composition of the cylindrical heater 38 is the same as that of the example of above-mentioned 
drawing 19 . In drawing 20 , other materials are sufficient as a quartz etc., and, as for stainless steel 35, 
the silicon-oxide coat 34 may not have it. Moreover, there is no limit about material or structure also 
about a heater. 

[0073] Although the above-mentioned example described only the tube-like gas injector, it is applicable 
to a flat-surface plate-like gas injector as shown with the gestalt of the 3rd operation, or the gestalt of the 
4th operation etc. 

[0074] As mentioned above, the skin temperature of a gas injector can be maintained at an elevated 
temperature by constituting a gas injector including a heating element. Although the reaction near a 
mono-silane gas injector adheres to a low sake early, and silicon-oxide powder particle adheres 
[ temperature ] to a material gas injector at it, and it will float in a chamber since adhesion force is weak 
when silicon-oxide film formation is performed without heating an injector, if it heats at about 100 
degrees C, it will become very fine particle and adhesion force will also become strong. And if it heats 
at about further 150-200 degrees C, a film-like silicon oxide will adhere to a material gas injector, and 
particle suspension will be lost. 

[0075] (Operation gestalt 10) The gestalt of operation of the 10th of this invention is explained in detail 
with reference to drawing 21 and drawin g 22 . 

[0076] The composition of the parallel monotonous remote plasma CVD equipment in this operation 
gestalt Except a middle mesh plate electrode, it is the same as that of the parallel monotonous remote 
plasma CVD equipment of the conventional example fundamentally shown in drawing 28 . The parallel 
monotonous remote plasma CVD equipment in the gestalt of the 1st operation, the parallel monotonous 
remote plasma CVD equipment in the gestalt of the 2nd operation, It is applicable to the parallel 
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monotonous remote plasma CVD equipment in the gestalt of the 3rd operation, the parallel monotonous 
remote plasma CVD equipment in the gestalt of the 4th operation, etc. 

[0077] The feature of this operation gestalt is that the middle mesh plate electrode is constituted 
including a heating element. 

[0078] Drawing 21 and drawing 22 are the examples of the middle mesh plate electrode containing a 
heating element, and show the cross section, respectively. 

[0079] The middle mesh plate electrode shown in drawing 21 covered the three-tiered structure ceramics 
heater of boron-nitride ceramics 36 / graphite 37 / boron-nitride ceramics 36 to stainless steel 35, and 
has covered the maximum front face with the silicon oxide 34 further for a pollution control. A heater 
and a silicon oxide have not covered the plasma generating field by drawing 21 for attaining 
stabilization of plasma, and it may cover both sides with a heater and a silicon oxide. Since the boron- 
nitride ceramics 36 and graphite 37 can be formed by the hot chemical vapor growth (CVD), they have 
the advantage that the heater of various structures can be formed. What is necessary is just the heater 
which the silicon-oxide coat 34 may not have in drawing 21 , and the limit about heater material does 
not have, and can cover and form a middle mesh plate electrode. 

[0080] The middle mesh plate electrode shown in drawing 22 makes a cylindrical heater reticulated, and 
the heater itself achieves the function of eye plasma ******. As a cylindrical heater 38, a magnesium- 
oxide insulation sheath type flexible micro heater etc. is raised, for example. Since the above-mentioned 
micro heater can produce a thing with a diameter of about 1mm and is rich also in flexibility, it fits the 
structure of drawin g 22 . The aperture of the mesh plate which a cylindrical heater forms serves as size 
of the same grade as the debye length of plasma which made it generate, and can shut up plasma 
efficiently. In addition, as long as there is no limit about material or structure about the cylindrical heater 
38 and it can achieve both the functions of eye plasma ****** and generation of heat, you may be what 
cylindrical heater. 

[0081] As mentioned above, the skin temperature of a middle mesh plate electrode can be maintained at 
an elevated temperature by constituting a middle mesh plate electrode including a heating element. 
When silicon-oxide film formation is performed without heating a middle mesh plate electrode, silicon- 
oxide powder particle adheres to a middle mesh plate electrode for the diffused mono-silane gas, and 
since adhesion force is weak, it will float in a chamber. If a middle mesh plate electrode is heated at 
about 100 degrees C here, it will become very fine particle and adhesion force will also become strong. 
If it heats at about further 150-200 degrees C, a film-like silicon oxide will adhere to a middle mesh 
plate electrode, and particle suspension will be lost. 

[0082] (Operation gestalt 1 1) The gestalt of operation of the 1 1th of this invention is explained in detail 
with reference to drawing 23 and drawing 24 . 

[0083] The composition of the parallel monotonous remote plasma CVD equipment in this invention 
Except a material gas injector and its related section It is the same as that of the parallel monotonous 
remote plasma CVD equipment of the conventional example fundamentally shown in drawing 28 . The 
parallel monotonous remote plasma CVD equipment in the gestalt of the 1st operation, the parallel 
monotonous remote plasma CVD equipment in the gestalt of the 2nd operation, It is applicable to the 
parallel monotonous remote plasma CVD equipment in the gestalt of the 3rd operation, the parallel 
monotonous remote plasma CVD equipment in the gestalt of the 4th operation, etc. 
[0084] The feature of this invention is that the material gas injector is connected with the heating 
element. 

[0085] Drawing 23 and drawing 24 are the examples of the material gas injector connected with the 
heating element, and drawing 23 shows the schematic diagram when drawing 24 looks at a ring-like 
material gas injector for the position of the heating element in the cross-section schematic diagram of 
remote plasma CVD equipment from an equipment inferior surface of tongue. As a heating element, 
generation of heat of about 200 degrees C may be possible, and as long as the chamber contamination 
from a heating element is suppressed, you may be what heaters, such as a sheath heater and a ceramic 
heater. 

[0086] Since the heating element 39 is connected to the material gas injector in positions other than the 
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main functional division of the material gas injector 8 as shown in drawing 23 and drawing 24 , a 
material gas injector is structure which contains a metal at least, and requires that a heating element 39 
should touch the metal. If a heating element 39 is connected to a metal, heat will conduct to the whole 
material gas injector through the metal. Thus, by installing a heating element in positions other than the 
main functional division of a gas injector, it has the advantage that restricting the function as CVD in 
any way is lost. 

[0087] Thus, the temperature of a gas injector can be maintained at an elevated temperature by 
connecting a gas injector to a heating element. Although the reaction near a mono-silane gas injector 
adheres to a low sake early, and silicon-oxide powder particle adheres [ temperature ] to a material gas 
injector at it, and it will float in a chamber since adhesion force is weak when silicon-oxide film 
formation is performed without heating an injector, if it heats at about 100 degrees C, it will become 
very fine particle and adhesion force will also become strong. And if it heats at about further 1 50-200 
degrees C 5 a film-like silicon oxide will adhere to a material gas injector, and particle suspension will be 
lost. 

[0088] (Operation gestalt 12) The gestalt of operation of the 12th of this invention is explained in detail 
with reference to drawing 25 and drawing 26 . 

[0089] The composition of the parallel monotonous remote plasma CVD equipment in this operation 
gestalt Except a middle mesh plate electrode and its related section It is the same as that of the parallel 
monotonous remote plasma CVD equipment of the conventional example fundamentally shown in 
drawin g 28 . The parallel monotonous remote plasma CVD equipment in the gestalt of the 1st operation, 
the parallel monotonous remote plasma CVD equipment in the gestalt of the 2nd operation, It is 
applicable to the parallel monotonous remote plasma CVD equipment in the gestalt of the 3rd operation, 
the parallel monotonous remote plasma CVD equipment in the gestalt of the 4th operation, etc. 
[0090] The feature of this operation gestalt is that the middle mesh plate electrode is connected with the 
heating element. 

[0091] Drawing 25 and drawing 26 are the examples of the middle mesh plate electrode connected with 
the heating element, and drawing 25 shows the schematic diagram when drawing 26 looks at a middle 
mesh plate electrode for the position of the heating element in the cross-section schematic diagram of 
remote plasma CVD equipment from an equipment inferior surface of tongue. As a heating element, 
generation of heat of about 200 degrees C may be possible, and as long as the chamber contamination 
from a heating element is suppressed, you may be such heaters, such as a sheath heater and a ceramic 
heater. 

[0092] Since the heating element 39 is connected to the material gas injector in positions other than the 
main functional division of the middle mesh plate electrode 1 1 as shown in drawing 25 and drawing 26 , 
a middle mesh plate electrode is structure which contains a metal at least, and requires that a heating 
element 39 should touch the metal. If a heating element 39 is connected to a metal, heat will conduct on 
the whole mesh plate. Although the heating element 39 is connected to all the peripheries of the mesh 
plate 1 1 in the example of drawing 26 , the partially connected composition may be used. By installing a 
heating element in positions other than the main functional division of a middle mesh plate electrode, it 
also has the advantage that restricting the function as CVD in any way is lost. 

[0093] Thus, the temperature of a middle mesh plate electrode can be maintained at temperature, such as 
100 degrees C and 200 degrees C, by connecting a middle mesh plate electrode with a heating element. 
When silicon-oxide film formation is performed without heating a middle mesh plate electrode, silicon- 
oxide powder particle adheres to a middle mesh plate electrode for the diffused mono-silane gas, and 
since adhesion force is weak, it will float in a chamber. If a middle mesh plate electrode is heated at 
about 100 degrees C here, it will become very fine particle and adhesion force will also become strong. 
If it heats at about further 150-200 degrees C, a film-like silicon oxide will adhere to a middle mesh 
plate electrode, and particle suspension will be lost. 

[0094] (Operation gestalt 13) The gestalt of operation of the 13th of this invention is explained in detail 
with reference to drawing 27 . 

[0095] The composition of the parallel monotonous remote plasma CVD equipment in this operation 
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gestalt It is the same as that of the parallel monotonous remote plasma CVD equipment of the 
conventional example fundamentally shown in drawing 28 . The parallel monotonous remote plasma 
CVD equipment in the gestalt of the 1st operation, the parallel monotonous remote plasma CVD 
equipment in the gestalt of the 2nd operation, It is applicable to the parallel monotonous remote plasma 
CVD equipment in the gestalt of the 3rd operation, the parallel monotonous remote plasma CVD 
equipment in the gestalt of the 4th operation, etc. 

[0096] The feature of this operation gestalt is to make distance of the substrate side counterelectrode 

containing a heater, and a material gas injector, and distance of the substrate side counterelectrode 

containing a heater, and a middle mesh plate electrode below into specification distance. 

[0097] Drawing 27 shows the distance of the substrate side counterelectrode 2 containing a heater, and 

the material gas injector 8, and the distance of the substrate side counterelectrode 2 containing a heater, 

and the middle mesh plate electrode 1 1 in fundamental parallel monotonous remote plasma CVD 

equipment. 

[0098] The distance 41 of the substrate side counterelectrode 2 containing the distance 40 and the heater 
containing a heater of the substrate side counterelectrode 2 and the material gas injector 8 which were 
shown in drawing 27 , and the middle mesh plate electrode 1 1 is easy to be heated under the influence of 
the radiant heat from the heater of the substrate side counterelectrode 2, and the conductive heat, so that 
it is short. Moreover, it is easy to become hot, so that the temperature of the heater of the substrate side 
counterelectrode 2 is so high that chamber internal pressure is high. Within the limits of this, the 
pressure of a typical plasma CVD method is 13-130Pa, heater temperature is 200-350 degrees C, and 
heating is [ heating of a material gas injector or a middle mesh plate electrode is the easiest for the 
pressure of 130Pa, and the conditions of 350 degrees C of heater temperature, and ] the most difficult for 
the pressure of 13Pa 5 and the conditions of 200 degrees C of heater temperature. On condition that the 
former, in order to make temperature of the material gas injector 8 or the middle mesh plate electrode 1 1 
into 100 degrees C or more, the aforementioned distance 40 or distance 41 should just be 0-1 20mm. 
Moreover, in order to make temperature of the material gas injector 8 or the middle mesh plate electrode 
1 1 into 100 degrees C or more on condition that the latter, the aforementioned distance 40 or distance 41 
should just be 0-60mm. 

[0099] Thus, it becomes possible by making distance of the material gas injector 8 and the middle mesh 
plate electrode 1 1 , and the substrate side counterelectrode 2 containing a heater below into specification 
distance, and using the radiant heat and conductive heat of a heater of the substrate side counterelectrode 
2 to maintain the material gas injector 8 and the middle mesh plate electrode 1 1 at an elevated 
temperature, without adding special structure. 

[0100] When silicon-oxide film formation is performed without heating a material gas injector and a 
middle mesh plate electrode, silicon-oxide powder particle adheres to a material gas injector and a 
middle mesh plate electrode, and since adhesion force is weak, it will float in a chamber. However, since 
it will become the silicon oxide of the shape of very fine particle or a film and adhesion force will also 
become strong if the material gas injector and the middle mesh plate electrode are heated by about 100 
degrees C, particle suspension decreases sharply. 

[0101] In the gestalt of the above operation, although the silicon-oxide film formation using a mono 
silane and oxygen was mentioned as the example and this invention was explained, liquid Si raw 
materials, such as high order silanes, such as a disilane, and TEOS (Tetraethoxysilane), etc. are 
sufficient instead of a mono silane, and a nitrous oxide, a nitrogen oxide, etc. may be used instead of 
oxygen. 

[0102] Moreover, although the example in the gestalt of operation explained by mentioning silicon- 
oxide film formation as an example, it can acquire the same effect also about plasma CVD membrane 
formation of other materials, such as silicon-nitride-film formation by the reaction of a mono silane and 
ammonia, and amorphous silicon film formation by decomposition of a mono silane. 
[0103] Furthermore, although the example using parallel monotonous remote plasma CVD equipment 
was given in the gestalt of all operations, this invention will be applied, even if it is equipments of what 
gestalt, such as plasma CVD equipment using microwave plasma, electron cyclotron resonance plasma, 
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an inductively coupled plasma, and helicon wave plasma, if it is plasma CVD equipment which has the 
middle mesh plate electrode for plasma separation by which two or more holes were prepared between 
the plasma generating room and the substrate processing room. 
[0104] 

[Effect of the Invention] When ablation of the piece of a film from that adhesion of the silicon-oxide 
powder particle to a material gas injector and a middle mesh plate electrode was prevented or 
suppressed, a material gas injector, and a middle mesh plate electrode was prevented or suppressed by 
this invention, silicon-oxide powder particle adhesion in a substrate and adhesion of the piece of a 
silicon-oxide film to a substrate are prevented or suppressed, and it becomes possible to form the 
suitable silicon-oxide film for the gate insulator layer and layer insulation film of the MOS device. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawin g 1] It is the schematic diagram of the parallel monotonous remote plasma CVD equipment in 
the gestalt of operation of the 1st of this invention. 

Prawing 2] It is the bottom view of a ring-like gas injector of the parallel monotonous remote plasma 
CVD equipment in the gestalt of operation of the 1st of this invention. 

Prawing 3] It is the bottom view of an inert gas flat-surface injector of the parallel monotonous remote 
plasma CVD equipment in the gestalt of operation of the 1st of this invention. 
Prawin g 4] It is the sectional side elevation of an inert gas flat-surface injector of the parallel 
monotonous remote plasma CVD equipment in the gestalt of operation of the 1st of this invention. 
Prawing 5] It is the schematic diagram of the parallel monotonous remote plasma CVD equipment in 
the gestalt of operation of the 2nd of this invention. 

[Drawing 6] It is the bottom view of a middle mesh plate electrode of the parallel monotonous remote 
plasma CVD equipment in the gestalt of operation of the 2nd of this invention. 
[Drawing 7] oxygen radical passage of the parallel monotonous remote plasma CVD equipment in the 
gestalt of operation of the 2nd of this invention of a middle mesh plate electrode - it is drawing having 
shown the example of a hole 

[Drawing 8] It is the schematic diagram of the parallel monotonous remote plasma CVD equipment in 
the gestalt of operation of the 3rd of this invention. 

[Drawing 91 It is the bottom view of a middle mesh plate electrode of the parallel monotonous remote 
plasma CVD equipment in the gestalt of operation of the 3rd of this invention. 
[Drawing 10] It is the sectional side elevation of a middle mesh plate electrode of the parallel 
monotonous remote plasma CVD equipment in the gestalt of operation of the 3rd of this invention. 
[Drawing 11] It is the schematic diagram of the parallel monotonous remote plasma CVD equipment in 
the gestalt of operation of the 4th of this invention. 

[Drawing 12] It is the bottom view of a flat-surface injector of the parallel monotonous remote plasma 
CVD equipment in the gestalt of operation of the 4th of this invention. 

[Drawing 13] It is the length direction cross section of a material gas injector of the parallel monotonous 
remote plasma CVD equipment in the gestalt of operation of the 5th of this invention. 
[Drawing 14] It is the length direction cross section of a material gas injector of the parallel monotonous 
remote plasma CVD equipment in the gestalt of operation of the 6th of this invention. 
[Drawing 15] It is the direction cross section of a path of a material gas injector of the parallel 
monotonous remote plasma CVD equipment in the gestalt of operation of the 6th of this invention. 
[Drawing 161 It is the cross section of a middle mesh plate electrode of the parallel monotonous remote 
plasma CVD equipment in the gestalt of operation of the 7th of this invention. 

Prawing 17] It is the cross section of a middle mesh plate electrode of the parallel monotonous remote 
plasma CVD equipment in the gestalt of operation of the octavus of this invention. 
Prawing 18] It is the direction cross section of a path of the 1st example of a material gas injector of the 
parallel monotonous remote plasma CVD equipment in the gestalt of operation of the 9th of this 
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invention. 

[Drawing 19] It is the direction cross section of a path of the 2nd example of a material gas injector of 
the parallel monotonous remote plasma CVD equipment in the gestalt of operation of the 9th of this 
invention. 

[Drawing 20] It is the direction cross section of a path of the 3rd example of a material gas injector of 
the parallel monotonous remote plasma CVD equipment in the gestalt of operation of the 9th of this 
invention. 

[Drawing 21] It is the cross section of the 1st example of a middle mesh plate electrode of the parallel 
monotonous remote plasma CVD equipment in the gestalt of operation of the 10th of this invention. 
[Drawing 22] It is the cross section of the 2nd example of a middle mesh plate electrode of the parallel 
monotonous remote plasma CVD equipment in the gestalt of operation of the 10th of this invention. 
[Drawing 23] It is the schematic diagram of the parallel monotonous remote plasma CVD equipment in 
the gestalt of operation of the 1 1th of this invention. 

[Drawing 24] It is drawing having shown the bottom view of a material gas injector of the parallel 
monotonous remote plasma CVD equipment in the gestalt of operation of the 1 1th of this invention with 
the middle mesh plate electrode. 

[Drawing 25] It is the schematic diagram of the parallel monotonous remote plasma CVD equipment in 
the gestalt of operation of the 12th of this invention. 

[Drawing 26] It is drawing having shown the bottom view of a middle mesh plate electrode of the 
parallel monotonous remote plasma CVD equipment in the gestalt of operation of the 12th of this 
invention with the material gas injector. 

[Drawing 27] It is the schematic diagram of the parallel monotonous remote plasma CVD equipment in 
which the relation of the substrate side counterelectrode containing the material gas injector in the 
gestalt of operation of the 13th of this invention and the gestalt of the 13th operation, a middle mesh 
plate electrode, and a heater is shown. 

[Drawing 28] It is the schematic diagram of conventional parallel monotonous remote plasma CVD 
equipment. 

[Drawing 29] It is the schematic diagram of the conventional material gas injector. 
[Description of Notations] 

1 RF Impression Electrode Containing Gas Shower Head 

2 Substrate Side Counterelectrode Containing Heater 

3 Deposited Substrate 

4 Silicon-Oxide Film 

5 Oxygen Gas 

6 Oxygen Plasma 

7 Oxygen Radical 

8 Ring-like Material Gas Injector 

9 Mono-Silane Gas 

10 Silicon-Oxide Precursor 

1 1 Middle Mesh Plate Electrode 

12 Silicon-Oxide Powder Particle 

13 Silicon-Oxide Powder Particle Which Floated 

14 Silicon-Oxide Powder Particle adhering to Deposited Substrate 

1 5 Evacuation Mouth 

16 Chamber Wall 

1 7 Crack by Thermal Expansion 

1 8 Silicon-Oxide Thick Film 

19 Mono-Silane Gas Nozzle 

20 Film Ablation 

21 Piece of Silicon-Oxide Ablation Film 

22 Charge Gas Injector of Stainless Steel Lumber 
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23 Ring-like Inert Gas Injector 

24 Inert Gas 

25 Oxygen Radical Passage — Hole 

26 Slight Plasma Closing Depth -- Possible Oxygen Radical Passage -- Middle Mesh Plate Electrode 
Which Has Hole, Mono-Silane Nozzle, and Inert Gas Nozzle in the Same Field 

27 Mono-Silane Nozzle 

28 Inert Gas Nozzle 

29 Middle Mesh Plate Electrode Which Has Inert Gas Nozzle 

30 Slight Plasma Closing Depth - Possible Oxygen Radical Passage - Hole 

31 Oxygen Radical Passage - Flat-Surface Injector Which Has Hole, Mono-Silane Nozzle, and Inert 
Gas Nozzle in the Same Side 

32 Slight Plasma Closing Depth - Possible Oxygen Radical Passage - Mesh Plate in Hole 

33 Charge Gas Injector of Quartz Lumber 

34 Silicon-Oxide Coat 

35 Stainless Steel 

36 Boron-Nitride Ceramics 

37 Graphite 

38 Cylindrical Heater 

39 Heating Element 

40 Distance of Material Gas Injector and Substrate Installation Lateral Electrode Equipped with Heater 

41 Distance of Middle Mesh Plate Electrode and Substrate Installation Lateral Electrode Equipped with 
Heater 

42 Middle Mesh Plate Electrode made from Quartz 



[Translation done.] 
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[Drawing 4] 
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[Drawing 9] 



[Drawing 10] 
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[Drawing 12] 
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[Drawing 14] 
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[Drawing 15] 
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[Drawing 17] 
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[Drawing 18] 
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[Drawing 19] 
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[Drawing 23] 
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-hW&bKlltiklti'Ozy®. ^SSiS«Jbh5 
>> ; x^^tfc{t4«ia^iKt^4K^^ l J ayR 

40 [0003] 

h7 , 5X^CVDgS^«lBS0$r02 8K;^L. IS-ftx 

CVDgatfc^T, CT^tf^/^^y^XQtKSI^ 
x 5 S-«^^x blX mtv 0 3 y^4 mtf&'rr o % 
^.028 J: 3 1 . f-* W«rtK«JfC4 < ^ / 

^7 y^ 9 ^ b'zmxt mfw*4 y^'x ? ^ 8^ 
+ra^< 7^*71/- hms 1 1 c mn^ u 3 yK* { * 

50 i^T-W^'X-f y^x?^8#jfiT1i^/x 



5 

y yiix 9 b tttfc IX * x#/U 7 <?)KJS#8Si L 
tffi#;U yiSx9?8h&X/ffi-\#x4yi;x9 

jcflaw)yt-br7X"7CVD8Bt*sir^TJi» «fl 

tfX'f Vi/x. 9 9 8*SJ:t^«t»ia-X x TP- 1 
l*>SJ»i, b-*-£^MR||»tl*I*«2tf>t-* 
-*><->*>MHj»£#;lT i*« 7 O'CT'S) 0 . ffiffl?* 

yayM«J:^*<0«<OCVD«IHRt, & ffit 

[0004] ^<0^«^— r-f limmstT* 

ftflSfcft^ 1 ), MOSSR?<oy-Mfil8iW>«ai6B 

[ 0 0 0 5 ] *fcH2 9 lzf&Wtmtfx4 Viot 9 9 

Rfr**i(l»f ttmth .029 t^-f J: 3 fc. 
mWxJ yfz.99 2 2\mmxT-vvxwr:h 0 . 
Kfki^ U 3 vRk *r yvx t commmsimcotitb 
t,z. y^'i&K WbTif SBHfci' U 3 yjsn 1 8 £ 
9y-/9\l1fiX y ). Xi-VVXMkWWXA yisx 9 

922 tp^mtt^ i> 3 >m 2 1 aqwurr & . mum* 
mztiib. mmw*-T < t/wteb mmzrn o 

[0006] £Ub0iaiH*B»t6fctf>fc, ^ VA'- 
[0 0 07] kd^>T\ «§B 3 F5-2 9 1 24 0^8 

[0 0 08 3 ifc. 1-5 5 1 7 4#*)7<f7 

D7<W (fHS$6 2-l 6 66 2 7-Sf-) Kltt, 



4) flrBflPl 1-1 68094 

6 

6. 

[0 00 9] L*»U £*Hafl>&«lciiVvtk. WPMf 
[0010] *SWB«5BWtt. f-v>'A*Sft / ^<?5»«'< 

-r -< ?Mm& zvmmmmz x h^yj<m, 

10 ««"f6ifctc*&. 
[00113 

h«ffi*^r-t6r5x-7cvDiia. ifctt+ax-y^ 

ib-itiztimkbi-i. 

( i ) *®x visj.ru-hwmmx\ wmxvr 
20 mm\tmmii-n>. *tz. *m#>w y^x? 
9*%-r&7-7x-?cvD%imi,z$>^xit. nm'xj 
yi>x.99imx'<7)mwx<r>Kmznm$h. ftttw 

mtr&omtim z t x-mfcx-z h . 

[ 0 0 1 2 ] =T®tt#*£«W4K»*«£6£ ^ 

A-r-f 9>l>tf%±iti'. nmt}X4y=J3.99t 

30 h<ntm®*tz\m±.%tiz>. x^xm^x^y^x 

99&tz\$^* y ^jlTU—MSE^^n*— r 4 9)^ 

mmtx. vmsi&6Lk£tim-tt>zbtffm*ti\t 
[0013] ^mm'xzmta-tmmb lxh. 

( 2 ) - ( 5 ) <D± 0 %®&mt t>flh . 
( 2 ) +^ y ^jlT-U- HWifctmxrx-f y=Jx 9 
9<nmz^m.fixA yVx99 ZGtZ> . 

(3) +^ y xj.ru- hmfii*^ 7"7XV^ISli 

(4) Wyi/iru-Mi* 5 . 7yX-7^E.m.Hc 

?±itzyi;/jinm&$it&iib. tmtfxivmz 
itlUb. ?F&&#xt:msi-rz> : fizGi-z>, 

( 5 ) ±IWX-f y->*x 9 9tf. 7yX-?ft±m®X'£. 
ItzyittiVZffl&Zikhllb. ttmxzmz^h 

jib. T^&tixzmfrthiittth. 

[0014] ZtzHl<r)mM*mmhtz#><r)fc<r>*& 
blX&.T(Di><off$>&. 
50 ( 6 ) +13^ 7iziri/-Mi yz/x9 



(5) 
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8 



wmxi 7 ? > izMmLtz®mmth<DZw 

^tfi^JSg^StMi: 0 t/hSv^k I/O* 

[ 0 0 1 5 ] JtE«>J: 3$r«t»IO* -y v-xru— 
fctt»fl^A-f y vx 9 9X'\±. CVDf-v WW 10 

tf>C . ft* LfcR t ? 5 -y ? fcfc 9 Wi Lfc 9 -f 4 
i fc* t «9!4fcl4l»ih-C& , BUWHfMf^ y^'x ? 

tm 

5^ 0 

T/^5.i- 8. 
+9V 8. 
v'Jny 5 

tu^fy 4. 
?>yxT> 4. 
*y?/i/ 6. 

[0018] 7 ya7U- h«S*WPMf*4 y 

-*T5K#?x, f?y, turfy, ^y/xry. 

[00 19] ^OJd&CVDgMoffijfct LT. 30 
( 7 ) ~ ( 1 0 ) <7)± ttmf8tf%*-t>tl&. 

( 7 ) Wtfix4 y^x^^ti, ffitfix* 

(8) «Mx^yy'x?^li trntf-x-fvi'**?* 
<^4. 

(9) W7yiri/-Mill ^7^71/ 
-FM^fclMlttfl^jailWMI* 1 . XryUX 40 
fcJ^W4^J55SG®t£J: 9 fc*Sv S*i 
Ti^4. 

( 1 0) <Wa.*-y bS©4> ^7ya71/- 
[ 0 0 2 0 ] ±IE ( 2 ) *>J: 3$r*?itt#.M y 

xx^^^-r&ii^wi. ^Mttx/x-ryvx^t 



4*tfx K^fr^Moss^y-Mettwwiiaie 

[00 1 63 jgRfffiftt. IMb^ 'J 3 'J a 

y. ^ H ®j/'J3yT'$>l.*&{cti. xryvxomm 

14. 7xi o-6/r. v ? ><?mm 

m.W. 0. 4~lxiO- 6 /X\ y'Jn^'O. 5x 

*»/hS<«r* J: oittfi-C+IB^ 7ya7U-M^> 
mWx4vi/j.9 9mfct&b\ £tcliZtit><r)tf 
flT+ISLX •/ xa71/- hWfflfi^-f y y'i ? ^ 

[0017] 

ss*3S«*(xio-«/x;) 

4~0. 55 
8-9 
9 

3 
4 



9 
6 
5 



T^&tfxj y vx ? * fcftyfcf * £ i: t 4 . 
[0021 ] ifcJJJ^IWfcWft* *fcft*>fl!W>^R 

i:LTOT?)i?>#S>4. 

(11) b5IE+^ y ya7U- h«S*fc(i*m#x 
-< y^x ? ^oBtffci'U a yfttt^-r < 7iwm& 

jwj-T4J:3. Htne+^ yviru-bm^^tift 

^yyi?^100 'CklbcDi&K£ 4 d 
Sid 3:i8jlT'J>4 i t £&Sifc LT ^4. 
[0022] ±Se<0«J: -y ya71/-Mi^ 

tlfflMx-f^yi^^tli. -eoSBBfflflWl 0 0 
T$LLK«fcit*fcft. +^7-/i71/-Miiit 

0, ^<-r ^ ^;U«^«*«tt3irf*OS:«lll!l*fc«l»± 

xA y y'i ^ ?*^a--t -f y-;^J?jSLT . ttfftflffi 

mo sig^oy- htftiuit^JiiiHfiiut^^iK-ri^ t 

[0023] wOj: •3^rCVDJiH«0fliSct LT. (1 
2 ) ~ ( 1 7 ) OJ: 3=Sr»«*«*i4)*t*. 

(12) yyi^W. 5BS*Sr^t«lS 

(13) 4>ra^< 7yj.71/-Mg^. ^*^AT' 

(14) wfttixj v~j3.??tf. %&fatmmztix 



9 

fittSfltfffcaBfePl 2 OmmHTT**. 

[ 0 0 2 4 ] ifc. ±12 ( 2 ) OJ: 3$fl*iStt#*4 > 
^*x 9 9 *ffltt#x-f yVx 9 9 

«S t 1 2 0 mmKlTO iifcfcJOBflW 
[ 0 0 2 5 ] $ 4>fc. JSU:tf)S»ctJV^T , «MSb< -/ v 

LXL&o. WsLCDBVUz-SfrltX . »yari/ 
[0026] 

[0027] (uteen i ) i os«t«>»m 

£¥fir¥« 'J hT^XvC V D tc«t hW& 'J 3 y 

*. ani, *3tts#»^*$»t*WF«y*-h7 , 5 
c v DSaboweBTft 0 , IHfcS' 'J 3 y&JSott 
^SLittOT'W. 02(i, cwteWnvyrifcti 
X4 ?0)TWMX'b&. 03ti. .KOgBO^ 

fitt^xTH-f y 1/3.9 9 nTwmx'h h . 04 « . h 

[0028] *3HHKfctt* WHK'J t-hT^Xv 

ttoftns&i. b-^-*ittt»Rwtifliita2. +ra 

998, tStMy?*VP&&&tfX4 yVx99 23[Z 
«k->T«M«J*uO>*. Vy?WmtixAyi>x99 
8cr)B#(?)-mm2lzfjkt. U y/tf^vStttfX-f y 
y'i;?23 t>@ 2 <o 'J yftfMWix Jyisx 

9 9 8vimtnm'hh. afcUE+iaxvS'ATv 

-b«151 l<0^-yVi7-U-K?LSii. iSi^EPJuS 

tf>*>fi&«k5tc. ^$^i?«r7X-7tcfc(tsr7 

[0029] SKI: i' 'J n y§!<^f£;^l;mT<offl 0 . 
*S»«S#lX:CVDf-iryA-rtT. X/X^a-V-^ 



6) #^¥1 1-1 68094 

1 0 

7X-7^S*n 0 l °cm-3gjgT-J>S<O(cWL. 
■yxarU—httgl 1 kfflR«»rtI1W2ktf5BIWr 
7X-72fS(il 0 5 -1 0 6 cm-*WLbtc>X^l>. 

®mT7x-?*x'imm4*y. &±x/®mzti 

imfttixv&mzx owtmfflR3^m^ ax? 

10 is/>fr7immz£mimm.30)m^ftfro . fc 

7 > 7XV?h-CJ>§^tS^7>'*^^7C07 7 7^t: 

7 oS*#£E WT* l> . ffitt Lfci85R5 y 
7«i«^'x-< y^'x ??8*>&«atS*i£ : E>' S^y 
^XQfcfiOBLTlWk^UnyiWfttlOSrJgjRL. tt 
JftftSK 3 ±£SKfcv- U 3 VJR4 ZBfcfZ . 
[003 0] 19ifiUfcJ:3Jc+IS.X vya/WMS 
1 lkSfi«W|6l«ft2i:«)iawr5Xv««I^NJ|ft: 

ffifctt^T *ttfll£8 3 ^7*7X7^ - x'Jiffi< & 

5X-7CVDJ6TJMiA>' l Jr?>'attU:(cS iO» 

VimX'l 0 ll ~~l 0 12 cm-2eV-iT*J>I.WtcWL, 
WMRyt-hr^X^CVDaTSiOi 
Lfc*£Ktt 1 0 1 » c m-» e V" • &?>ffi#E2£{a$gj£fc 

30 [003 1 ] *HSfi^©£0^«i . +^ ?ya7V- 

hm«i 1 1 tt/y? y^'x 9 Srfit^-rs u yymn 

yiSx. 9 98b comz^J ?A#x& b'cD^&& 
iix 2 4 £{£&-r.& y y ^^S1t**x>f y i/x ^ ^ 2 

3 LT V »S Z t X'hh . ^vStt^'X 2 4 j&*gffi 'J V 
^*PPSStt^X-Ovx^^2 3*»4>ffil&S*l4i:. » 

(S*0> y->irix-h«Si lffl!K\raUtc<< : 5r 

1 1 ^S^Lx y 3 y^A-—f ^ ?/UffttW»jh4 fc 
40 itfPM § fx S , 4 ^^vStt^x 2 4 0#F&>t:*>£ s » 

^*'X 4yi?x99B W&X'O*: 9 is 7 yfi* 9b®M 
?i?li>\/l b<n$mim\Ztihtz*>. tffltixjyi? 
x ? ^ 8^cogS^^ y n y^A-r 1 9tW)WttWi 

^A^'xfio»j*\ r/ua*y^x. *jj-y*'x^i:'(i&<7)T : 

[0032] ±iSdt»BT«^SStt^-f y>-'x ^ ^ 

2 3 tt y y -> tzff, m 3 csf «k o y 
50 i/x99X'i>£\<\ msaxirmAiz^ffiJ y ; Jx99 



1 1 

7 Vil /tiffiM, 2 5 k *«tt#Xi»W?l 2 8 tt«4 L£ 

[0033] in* o iz. ±jmamztmt*m&/f 

£Wcj6fcfc»tt* J: & .1 J: l> . 

[0034] ( mmm 2 ) *mmsa 2 om&sfm 

vIMJMCf). H5-H7*#jSLTSM8Hc8li!H 
-fl.. 05te. ®2c7)HSfe^.^iJftl.W¥« , J* 

^ •y^a7°W-hSffii0Tte@T^S. H7(4» TO 
y -y >- jlTV- bmiS<0K*7 ^^WiiiTLcOCTSr^t 

[0035] *$fegjfc*«tft WHEU 
CVDiaitt. «*Wfcttia5fc:5rfJ:3fc. 

ttflttnttffl. t-*-fr£tt*KW*Wm«2. 
6. 

[0036] Kftx U 3 ylK0«lS*ffi<4JaToa 0 . 

■y F ££trKJStt9ttl«fi 1 izwmtf* 5 L , * 
vStttfxnMtfl^-tS+ia* -y 2 9 

7U- bWM2 9^mmy^^>\^tH3 OcOTLSti, 
iSJUj&EPMSil £Ol§T^££it£i?S77X-?£S& 
m£<mtZSbt>ti&£olz. %£Zittz$m7yX-? 
K fc It 6 7°7 X7«f^ £ t mW£?)£Z iztc o T v * 
S (06) . aHBL3 0^3ir>Tffi»Lfc5>'**/U7 

Jisyviix 9 £ KJSLTSHtv 'J 3 yfilB* 1 0 

[ 0 0 3 7 ] JJ2WWKBttJ»t6i«?^*^ 
jI3i?L3 0l4. H7fcS?\J:3t:. M$^c77X7 
tmtzm®** -v>>x7V-\-3 2&if£?L3 OF*] 

[00383 #Ht6J«)ftiS*4. TOy •/ i/*7 U- 
bmm 2 9 #H 5 fe J: tf@ 6 J: 3 CTiSlitfXifi 
lt?L2 8?:^L-Col»^i:Tfc5. ^TCStttfX 2 4 

x.7 ? Sfrh&l&liixh^y i/yVfiX9\t^s< yv 
jL7V-h2 9MM£ttUc<<$rO. t¥*ra®k=S:-5 



(7) &giWl 1-1 68094 

1 2 

TVvfc, TOy y >- TV— F 2 9 'VCDg-ffci' 'J r? 

#x. **ytftti;mnwsUL#zii*if*im i i& 
[0039] ( mtmm 3 ) 3 <r>mm<r>mm 

S¥ffWJ*-h7 , 9X'7CVDK:J:4iWfcv''j3y 
■BBfcfcWfcfc 0. H8-01 OHMKLTIWIfcSHH 
-fl>. 18(4, HSOWBKBtiiJttTfTTKr^X 

£^U:i><0"CS>S. H9J4, d^BO+ra^-yv-i 
7V-MHi«9Tffi@. IH 1 0 t4H 9 <7)BfffiHT'ft l> . 
[0040] #fWJfci}{t6 TffWJt- FT7X-7 
CVDgB«4. a*WKJ4H8tS?f idt, KSSES* 
*T«E$:*£?-v yA- . fixis-v 7-^ -y F fr-S-tf itfE 

XvH t i *> "TtE$:»*5 v^/HBWLtJ i t y 7 

[004 1 3 Kft v l» n y)i^^^}£(iWT(7)il 0 . 
•y F &$ts-»®%.Qitonm 1 tKS^X 5 * L . + 

ray -y yi7i^- hi:si2 6 t^rat'/o-scmsre^ 

££"dJ£+ffl;*'y5oLru-h*ffl2 60>R 

*5> ? *;i'iiJHL3 o wffli, i« Ja»EPJirtlfii l fcora 

dt, y?4$-ti:/ii?*r7X-7ti3(t?.7-7Xv^r^' 

3 0^m->XHhW.Ltzy^t)Vl\t^ W^'vy^ri/ 
- F«®2 6<0^y^7VilStfL2 7*>£i«St£iX7tt 
y isyVtiX 9 tR& LTUft^ U a yffffi* 10 2:^ 

& l . wmmm 3 ±t»fc ^ y 3 y^4 *• jgiftts . 

[0042] «rts. ±ffi3BBB«fcfctt4»*55'**A' 
ffljSTL 3 0 U , m 2 ^^ifico^®<?)ll 7 fcS-f J: 5 1 . 

3 2&fc'£?L3 0l*l£#L-C^*l(i\ 7L3 0^g(ir7 

40 [0 04 3]*HJtJe©c7)^i, [28fcJ:tfH9K?* 
■f J: 3 tTOy y^aru-HS2 6 Sfl|«<iBR?> 7 
*AiBi?L3 0. ^y>-7yi®lt7L2 7fcJ:t^rvgtt*' 
xiBltfL2 8S:|5]-ffit*L-C*3 0, 09i5«):lfl21O 
KjRfJ:3(C|(BR5^*ATiiKl3 0. ^Sisyvmi 
?L2 7fc«klPP?gtt^Xi«»ffL2 8^n-fil*iT'J> 
^F?Stt^X(ig?§g7> ; ^/U)im2 8t 
; ty>'7yaiifL2 7 cr>*ti?tl£fflts£ o C#SLT 
^Sfeft, TOy •yj'j.7>-b®E2 603£<T?)g? 
%yVii)Vl t ^y v-7 V 9C0RJSti:^L< WKSfL 

50 6. i^AtSBRraHfcSr-jTV^fc, TOy 7yi71/ 



1 3 

- hW&h £xffix4 yi/x. ? f^comtis 'J 3 
'<-t < ?mmiMk.t fcttflMWSii* . Z ZX'Mi 
^MtttfX 2 4 li^U VJ>#X<7)m\ TlVrfyfiX , 

[0044] ( £J6BJB4 ) **l*0»4 OglfeOJBIB 

fcKW*. HI Hi. »4^Wt^»IBK*JJt* 3 Ftf 

i F^'J ; E-h7-7X-7CVDSBOSlB&ia-C-J>0. Kft 
^UaysEKoaff^LfctO-C**. HI 2ii, £ 

[0045] *#MJ!JCi5»t 'J hT5X"7 

cvdSBUU £*fittmHi i(c^f idfc, K2E# 

-y ya71/- hBSl i . i^^^wiasyLfci 
^rf SfifiM yi^x?^ 1 £J:oTflWt£ft."CV^S„ 

[ o o 4 6 ] u a y»o»is*t6J4jaToa o . 

•y K ^^trKfflttEpftlttS 1 mmtfZ 5 t . + 
^ -y >-a7V- hS^l 1 kcr>fflX'ya-&mZ&Z 

x?*3 1*)t»9>>;!r;WliKL2 5fcaiaU TUf-f 

LTiMfci^U 3^190*1 0*Jg*L, S««S«3± 
icBMtv' 'J3^I4 . 
[0047] #HJigJgtS<7)#Sti. 0 l l fcjjrf i 3 K 

x^^3iK*$»t&i»7>?^uaji?L2 5, ty^7 

y«lt?L2 7fcllPR£tt#xnait?L2 8#**i<F*ta 
/WKKL2 8t^y^yym^H2 7 <DZti?ti&mts 

WfrxHCttiX 2 4 (i^'J >7 A#X£U3*\ TlVlVij 



(8) HSU^l 1-168094 

1 4 

[0048] ( mtmm 5 > 5 ^nts^© 
$:0 1 3 zmxxmm nsrat * . 

[00493 *»Hfc*Jlt*W¥«y : e-h7 , 5X7 
CVDlBIOflllStt. 

ti. a*W(C02 8tC7p-r^*<?!lcWfif ; f« , J : e-h7- 

ttiWPsyt-hr^xvcvDiai. S20HM 

10 vCVD»aKriffcfcjtBrc**. 

[0050] *Hm^^fS!(i. t;y5V^J:'«« 

£«) «fc 3 Srtffi £: LX ti53M UT "3 , M i tfH 1 

cfitti y yymmxj yi>*9?s sr^^t ^ 

[ 0 0 5 1 ] 0 1 3 fc2tWBffifc8tt4 WSHtmtf 

9*ms*iTv^. iwtm^^^'x^^tciwi: 

l , jvnfl: L-r t , gHtx y 3 
1 8 twmtmtfzj y ; s* m 3mm&mz 
mm tx-hh fc«> « JKBBftc * * ? 5 ? ? a 1 

[0052] ( mt^fli 6 ) *y?0flom 6 <nm.<mm. 

30 [0053] *gg&Bffi£&ft & y t - h r 5 

[0054] *HS^®0#^«i, *Syyy%k'(Dtf 

awm-tmfMzh*). tm#z4yiSx9f 

B£l^«^* ? iS'ft:^ 'J 3 y^. «C« J: 5 fcfiSJ: L 
Tli^^jaLTfcO. WitfH2 8C*Jtt*^f'^U 
40 XS!!«^^^^ y i^'x ^^22 & tt«*«5fcv^UMt>' 'J 

[005 5 3 H14 iz*mmmizm&ttmx4 > 

x^^os^ifijBftBH^^-r. 4y : J±??*mmt 
\ixTyvx3 5X'^m^ixxa Y ). mtxryvx?) 
tm&mtfmiimsmtyv oyximztixu 
h. mtfimtLXM. XT-yuxmm^mi&xmm 

IS. *l.v>l±^iDia^XTyux«-frl. : Srfc'* J J) 
tf^ilS. i«)2Ji»fiKBfa<»Dty>'5y^Wt7L 
50 1 9 SBBL-f 4 - 1 Xttm/fX ^yV^9bts:h. Z 



1 5 

mtix t . mtisv a yw-Wk 1 8 y ? >m. 

3 4<&JMW^ttH»Hfc?&*fc*>. SfcS5ftfcJ:& 

[0056] ( »1 7 ) *£BjJ(2)jg 7 C0HS£^^« 

[0057] ^MWWKfeJtiTtfTK'J h Ty 

XvcVDHSOfSjfcti, 

v D&g t 9, * l anttoftflifc:*; 
dOJBBCtJJt 6 WHE y b C V DH«. 

- hTyX^C V Dgfi&t'fcijfflT'^ 6. 
[0058] 43ttfiBB«>tt8tt. 75 XvPB ta»0 

J: LTtt5l&6*aUTtJ 0 . W*.tfB2 8fc 

[ o o 5 9 ] 0 1 6 izxmm&Biz&a £> -y ^ * 

*4 2iWE3rCfl«$*Vti3 9. KBRr^X^mtift 
TO^fliarc** 5 5^ JWIWL 3 0 £>ftT o 

m&zx-hh. 

[00 6 0] ZCD^fflXvi'j.TU-hnMlzmki'V 

3 yffiitf ft* L . JlHft t t t . 1HL v y vjhb 1 8 
(2QTR fc?fc*fc*>, JfHHfclc J: £ 7 7 y 

[006 1] (»mS8 ) *«IH*>»80>Set0>»» 

£ 0 1 7 £ #H3 L TPffl^lKHJ-r & . 

[0062] ^iBRJBKtHtiTffWR 'J b /7 
XvCVDigBDfflttii. «|»Bbc-y>'jLru-MjW 

(i . m*mzm 2 8 tis-ftsjfcwtowra y b r 
^«tefctt*¥fr 3 F*y*--b75XvcvD»K. 

85 3 allttaJBIBtc *«t * WMK 'J * - b 7yX-?C 

- bT^XvC V D§£g& t'{CtiSffl-C# h . 



9 ) ttBIH 1 1 1-1 6 8 0 9 4 

1 6 

[0063] immwsmt. 7yx-?mtmn 

*«Mk^y n>-<9*§£. fna^ct Ltii^ 
- b«® 1 1 *tt«*<oBiv«fl:^y 3 yira«f**i 

10 [0 0 64]Hl7fc«t3»BIBtC*i»t4+BI> < !'^a 

frttWitf Xxyi^-x 3 5 "CfHHSftTii 0 . fiffExf 

B36WS*<05Sv«ft>'y nyjariftasivo**. 
miJ<n»^Wtft^ 'J ^ >-K«Sac v D&^KEC vd 
ffiiciOJBjSTSS. aaiix-rJ'i'Xfiffl^ffifcfcS 

«Lfc*£ti. ^U^7-7XvWta^S-ffoCt* { 

20 jjt, ^IJPXg c !,$:Xry^xKa-<irl»^i:* i J)«f 

i^2mmfc:i«iS7 , ?xvBtift^riBftiiBt<o 

oe*7>-'*;HffiS7L3 0{±, M^itt77X7«f 

v^fAV £fc nes^ir^ x<DH^-th^ ••/ y*--r 

[0065] z^m^ y^Aru-hWMizm^'J 
3 ymmm i , jww: lt t . K-fbx y a ywm 1 s 

30 tK^xy3y^3 4WSM^{i«5<J|5ltt'J>l. 

[0066] (mimm9) *%,w<?>m9<?)mmcoBB 
zm 1 8-02 o t&f&Lxmuismti . 

[0067] 44d&BJB£&ltft WWJ hT5 

XvcvD^a^tS^ti, mWx<iy*Ji.9 9\W 

»^fcH2 8C5^a»w<wff a F«y j E-hr 

7XvCVDgat[iI«t'J)t5, JB10jafc<WB»(C*J 
40 ttiWFfiyt-hr^XvCVDJSH, SI20|ltS 
«8BS8Kii»t6 WFfi'J h TyXiQ. V Dgfi. 
853 coHififi0»cfc Jti TfrWJ YTyX-?C 

-hr^x-ecvDiis^ifttawcsft. 
[0068] ^uteeiBMmau. *m#x>r yyx? 

[00693 HI 8-H2 OttJMMIct-artftm/fX-f 

x ? ^ «0^Og^[6]BrffillS:^ LT v >4 . 
50 [0 0 70] lll8^-r*'X^ Vxx?*liXf-yU 



1 7 

X3 5Cg-fM3t-b7$:?X36//777'r h37/ 
gft»*^?X3 603«fllii-fe7S?Xb-?- 

>3 4VWffiLX^Z>. *7S^^t-Mi/77r 

*fe 5 5 ? X 3 6 *J XX/fy 7 r -f h 3 7 Ji»9-{££ 
tt*UBj£Jt2£ (CVDft) fcJ9#JOTtt"C*6fc*>. 
HSLfcJ: 3*f-*-7"tt;irx>f 

mnm?i>&< . ifciwk^i; 3y«n34<i^< 

[007 1 3 Hi 9t*-t^'x>fyxx^^{ixf ^l^ 
x 3 5 ciwkv' 'j 3 3 4 m Uz1- 

-38Sr*LT^4. *£Kb-*-38fc l/Ctt. Mi 

acSLT^i. BH9t*JOTXr>'l'^3 5tt53i 
*£ffiW>«BT , fcJ*< , ifclWfcS'!; 3J4B«3 411* 

[0 0 7 2] 02Otij?t#X>f yy'i^^llXf^ 
* 3 5 tanks' U 3 y W£ 3 4 £SS Uit^-tWX 

-*-38**TUT^4. «Mfth-^-3 80flUStt± 

3 5 mmmx'h a< . * t&m*' o 3 y& 

■t3 4tt=fir<r«>J:^. *Jtb-^-tcov^t>ttfl^> 
«BtfcBW*MIRH:*v\ 

[00733 jjaafiTOif-A-rtttf-a-r 
(VMz^xuLfzff. m3tDmm<mm^m4CDmi 

[0 0 74] JJLh^idtc. ^-fy^'i^^tlHR* 
a*«r«fflfc«o£ fc & . A VI/ 3. 9 9 Zm&tt 

fc. tffMTx-f Vi^'x 99\,z\mitis 'J 3 y^N--r 
LT L * 3 10 0T^fc^*tof#*fc«*»v* 
5 0-2 0 OXSSaKlSKrt-fitf. WtWM v^'x 7 

^icttBRwiwfcs/ y 3 ymmth z. t o . 
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[007 5] (IBraJBlO)*£giO*lO<9Sttt0 
BBiM 2 1 J: tfB 2 2 LTPWCSWt & . 
[0076] *gg&g!Blc&lt* fRWJ h?'? 

X-7CVD naw^ii. +ia^-y^arw-h«ffia 

7'5X7C V DgSfc HITC* ") . IB 1 V>%WmW>Z 
fcft&WWJ^-bT^XvCVDga, S520H 

itojKBKifiJttww-; hr^xvc vdh 

a. »30ll«OW«fc:fett4¥ff J F«i;t-h7 , ?X 

[0077] *fSI3g!B«>ftatt. <PWl* •/ xx71/- 

[0078] H21*Jj:^H2 2ttSHft«c$*tri|>HI^ 
■ys/*7V-h««*>0fcag. -ea-fnBrffillSr^L 
TV'* I), 

[007 9] H21(cS*t«flB^'y^a7 , U'-h«Ki 
^TVU^3 5tafl:ail«-fe5S^^3 6/^57r^ 
h 3 7 /S*fca#fe 5 5 ? X 3 6 «0 3 JHffit-t: y S 7 X 
20 b-?-£&SU S^(cfSSSl»jh<OfeftCftSiB*» 
ft>-'j3y 3 4 Tl&IILTUl.. 02 IT, 77X71 
±®®£t-9-i5j:imiki'<J-3>X'®miX\,^ 
0M. 7 , ?;Cv<ogaefl:£H6fctf>?»»K PfiB£b— 
?-fcJ:tfIHtv!J3yTl£?gbTi>«fc^. aftlHR-fc 
9S^^3 6t$J:^57r'f h37tt*BOfl^tWSR 

(cvd) cj: mm&xbhtjsb, m**® 
mcDt-f-zm&x'Zht^om&zft'ix^z,. m 

2 lCtJV^-CKfl:^U3>«S3 4li*<TtJ:<. * 

[0080] @2 2tC^-r+ia^-y>'iru-MWi 
tt. ^cb-^-S-TOcL. b-^-S#*<T7Xv 
BJt.iirtWMttltllfc-rfcOT'**. ^Kb-^-3 8 

v^v^^ob-^-^rf^W^fLS. ±M~?4 9 
n b - ?-l±H:f! 1 m mgjg(7) t *5#fW=rifrC* 0 * 
Rtttfcait^^ifc*. H2 2«HBt(caLTV^. 
tMjtt-^-<o»j«tft^yya7 , u-ho?L®i. IB 

ffl 40 HV.TyXvZVjmXKmtZlblZttfX'ZZ. % 
fe»Kh-^-3 8tcov^Ttt*rWltafc:PW-*«IIR 
tt«r<. T-^X-effltjirtfc^OMSIg^m^-lirl.t 

[0081] £Lb7>«fc 3 1, -/ is 3.7V- hm& 
T * fct y y^flDfc»KKfl;^ U 3 y^A-— f 



( 

1 9 

LXLto. ZZX'<pm*-/ v A 7V- MSiS: 1 0 0 

m-h i>%>< tch . Hfc 1 5 0-2 o oxaififciiiaM- 
ittf. 4> ^ -y x .i7V- MEfifcliJHttwBHt^ 'J 3 

>-*%«-tl. Zb 4 7^i?>Ste&< =5: 

[00823 (SMffil 1 ) *Wm%\ 1 WUMO 
««* H238J:tfBI24fc#8l IX BHCUMW S . 

[0083] *»EfcfcW-* WHK'J h 7*7 XV 
CVD«KW«|RU. *m#X4 yvi^fcitf-eo 
NgflVJ*0Mi. a*WtH2 8l^-r«!*0iJ«OTO¥« 

OMCfcltS WFfi'J FT^XvC VDgt. 
S2c7)^ife^.®ti3(tS :! Ffi : WJ h77X7C 

75X7CVD gSfc <fc If* 4 «0HJ£cO»©tfc(t h ¥ 
[0084] *»qjtf>«f«li, ffltfx* 

mfttmztLX^zztx'bz. 

[00 85J H2 3&J: tf02 4tt»R*fc««Snfc 

W£f#X>f yxx^^coWC^O. H2 3li l J ; e-hr 
?Xv C V DgSWBfffl«fB&iatfcttS^f*:<0{iS 

* . a 2 4 tt u > ^vma^ StSETb 

2 0 0 K^coSEBOTirc. fHMItfr&Of-* 

[0 0 86 3 12 3fcJ:Vll24^-rJ;at^ XJ&fr 

•vtmxm > : Jx??izmm$tix^&tz#>. tt&# 
x4> : J 3 .9?\±'}?%<th&m%ssw&x'h Y ). % 
*>£»fciBR* 3 9 #»* h z t tfimx-b h . &«t£ 

&fatt3 9**gM^$*lix{f, ^cO&JRSrttLT, 
ft#x>r yy'i ? ^^fMcgSWS . Z<r>± o \ziix4 

ClfcfcJ:'). CVDfcLTOlMg*fflfct!ISW-4£fca t 

[00873 ^<7)J:ot^ tfX^y^x^fcf&gftfci: 
IHiS-friCktJ: 1 ). #X4 Vi-'x^OiaKS-ffifi 

^^#3fiTORfE* J ^<, iflJS&WlivvfcJbfc. fl¥W* 
4 Vi/3.9 9\Z\$Wt^) a >®W*-T < 9MfiW* 

ivk**). mi)i>%i<%&. tbxmzi 50-2 0 
o'cmmzmmtiii. mtixjyvxtfizitmk 
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[00883 (rnmBi2)*mv>mi2<7mm<r) 

[00893 xmmmizmh wfs «j * - h ?y 
xvcvDgaco^ii. ^mx vi'j.ru-vmmto 
xvznmmmMii. s*wtH2 8t*-rfie*^«o 
¥'tf¥WJ : t-h7yx-7cvDmw.tmMX'$> r ). m 

1 «WlW)«!IMCJ3Jt* WP« 'J h7*7XVC V 
Dgfi, |!20fl!£^W~fc{tl>WWJ ; e-h7- 
10 ^XvCVD^a, lg3^#liSO^RKfctf£WP1£ 

v-ryX-70 v Dgifc J: §54 onsfcoM; 

fcttSW^y^-b^XvCVDgfi&i:'^® 

[00903 *2atJB»0>*f8»i. +S> -y i'.a.ru- 
MMi3i^B»*i: \^hZbX'hh. 

[00913 m2 5 &£v : m2 6 tem&tmmztuz 
t'WiXvi'j.rv-hVMnmx'h'). 02 saut- 

l2 6{i+^-yxi7V-hSfiiS:SiaT®* 1 
20 4»Jlfck*«)lM**LT^6. JBR*kLTtt, 2 

0 0'CgJSiO^*^TItT'. «R**»fe«f- J ir^'<^ft 

S -y ^ h- 9-tt J: d =5rt -?-X'h ->X h fk 

[0 09 2 3 H2 5iiJ:l^2 6t:S?tJ:3(c. JBR* 
3 9 te^ffl* y h«S 1 1 W±#flga5^W 

mmxttfitiM >i?3. 9 wzmfcztix v^fcA. 

+|§b< -y x a 7*1/- h «W4^=Sr < i: t>^S ZlstiWk 
T» 0 . * <0A«t«!M* 3 9 *WI> i * { ^t-J> 
30 h. AJHc«R*3 9*«aStmtf. ^-yvAT-l^-h 

1 l^^-f^Tt^^SgSrJg^LT^I,*^ g?^ 

[00933 znzoiz, 7 yiri'- hm&z 

%mftt®ffit&Zblz£0. #m* yi'2.7l'-Vm 
m<Di§jg.$Mllf l 0 0x^2 0 0°Cb v>ofciBJJtlc« 
40 odi^'T^S. +^y^a7 , U—MSi$rSn^-<i"f 

1^— h«gtc{if£^E LXttdS \syviix<r>tzMz& 

ACf-*yArttffjttLTL4 3. ZZX'*?n* v : S3. 

7u-bmm 1 0 o^cgjstcjD^-rixif^s^M^ 

2 0 0X:SJK{cSDSi-rit«f , +13^ 'y/i/l/- h«ffi 
(cttBI«oiWk'> 'J n yaWMTf 4 c t tc^r 0 , ^-r 

50 [0 094 3 (»&$S1 3) *WM<?)®1 3«OH6fe^ 



2 1 

[ 0 0 9 5 ] *HJGB!BtC&tt* WTS'J h r? 
XvCVDIBlOflljRJi. S*WtH2 8fcip^fl»M 
*Wt TME y^-br^X-rCVD&ai: RKT* 0 . 
m 1 *>IWW>»flIfc:*iW-4 fffffi'J hTyX-?C 
VDJIB, S52^fite^SKfcftl>¥ffW.; : E-h 
r^XvCVDHB. »3<&HWO»ttKfctt6 3 Pff s P 

^'j^-hT-^xvcvD gas j: v» 4 (omncomm 
izm h WW y *- h v Dga& t'(c t 

[0096] *g£il9B!B«>ttfttt. t-*-£#tf£l£ 

[ 0 0 9 7 ] 0 2 7 lig^W&W^ffi 'J h TyX 
vcvDSWcfewc. t-*-££tr£KW*[aiWi 

•£tr*Kffl*f|6fltt62 +0.* 'v vj.ru- MSffi 1 1 

[0 0 9 8] H2 7fcwUfc, t-;y--£-£tJS$II*f 

-*-fc*fc^»tWttt2i:+HI* y vj.ru- h 
tt&l Hi, SU5i'2M*l*]SIS2<Dt 

r^XvCVDSOffi^il 3-1 30Pa, t-?- 
i&gte 2 0 0 ~ 3 5 0 'CT'& 9 . £ *>«Hl*l"C* fc ttfl 

SRjJ^^i. 5^130Pa, t-*-fi«3 5 0 
W>*fK t> o b tt&tofflm&Mt. Ol3Pa. 

t-^-as2oo ,, co^frT'S)?.. fflr^ojftft-c. n 

4 v v x ? 9 8 & fc(i«Ma.X -y v a7l/- h Ui 
l i«iaK*i ooicUUik-fitUi, HulESBi4 0^ 
fc«E«4 Ui0~l 2 0mm-Cftiilf J:v\ 

I/-MI61 laaUtfclOOmtfcrifcU:. KiiB 
8BH4 0*£<iEJt4 UiO-6 0mmT**Uf 
[0099] COiotC. ttfitfA-f y*Jx99ZiSl 

ffll*Wl«ff20EJl*i8iaHtiaTi:L. SMtfim 

fi 2 *> t - 9 -omsmtsx vgw** watt z t c 
«k o . iWc*«a*iBaiHH , (c*m^x-f v vx ? ? 8 

[0100] tffi^-f yy'i ? *fcJ:t*MSI.X y 
71/- Jn3B*r fciWfcy 'J 3 yBBWtSfrofc 
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h-ffifflfix4 ^y'x ? ?&J: y yj.ru- h 

«ffi#l 0 0X^KtJlB»tJ*iTV>Wf|P»C«Mv< 

[oioi] W±<nm.M<nwm\zi5\->x\&. ts-syy 

<9iB B Ji£?t * 7 y 7 y<7)*>i? 0 v v 7 

^tS&v^y-^TEOS (Tetraethoxysi 
lane) «r t'^Mft S i flCR* iTCt J: < , 

[0102] 4fciat«)»!B(ci3»t*iat0«i. K-lfcy 
'J 3yWBjRtWt*tfra!»tlT-»fe*«. *y y 7 y 

7y^»tJ:l»^ B B B ®y 'J 3^808** if «W)ttflO 

[0103] S ^fc^T<0ieilK)3KBC*JV^Ttt. Tff 

20 <0?L* 5 ^{t ^»^r7 Xv4Mfffl»«WB^ >y vj.ru- 
h«tt** , Ti7 , 9XvCVDjKSrCftit«r» v-f^a 

•^■r^xv, ^yn^r^xvSrfflv^r^xvcv 

6. 

[0104] 

8 Jtf+IBX -y vj.ru- hmtWRfcis 'J a 

^IKtv y 3 y& v «^-r ^ 9 ivttma i VWM 
Wtfc v y 3 yHfr^ff *{iR6ih^ JiflKBI £fu MOS 

[Hffi*>tt#*i»pn 

[01 ] *HB/1^i^j5Somcfc{tl.TOWJ 

^-hr^x-rcvD teioflnBrc^ « . 

[ n 2 ] i vmmmBizm y 
40 ^-hr^x-rcvDnao, y v^wsxa > : j*9 

[03 3 l ^nato»Jllfc:*J»tft ffifS'J 

^E-hr^xvcvDjiso, ^vStt/yx^ffi-^ yvx 

[04 1 *%afl<7)^ i vmmmmzmh wwj 

[05] *^Bfl(7)S2^lli£<?)®©lcfcftSTOWJ 
hr 7 X-7C V D^B«o8l^0T-ft £ . 
50 [06] *%Bflcr)^2<7)|lifi<^®tfc{tl. 3 Ftf¥«y 
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[07 ] *^B^m20H^^cfc(t^W¥S , J 
^-hT^XvCVDigffiO, +ia^-y xa7V-MI 
fiiOS^t? i^/Piim^£^L£0-C&& . 

t-h77X7CV DSIBOlfBg0T'J> h „ 
[09 3 *^wm3iOHSfeW».©{Cfc(tl.WWJ 
^-bT^XvCVDgficO, W'yi'iriz-M 
«£?)TM0T'£>'i>. 

[0in ^wmftA^mmmizmh^ft^fo 
y*- hr^xvc vDgso«iBgiit-j>2». 

ffi0t'ibi)o 

[01 3] ^mnnmsnmmnBBizisvi^'ff^m 
omumwrnx-hi. 

[014 3 *^^6<7)ltM^®^fcttl.W i F« 

'j^-hr^xvcvDgso, SMx^yy'i?^ 

[01 6] *%W<7)m7cr)mMco&Blzm&¥'ti¥M 
U^-hr^X-eCVD^BcO, W^yyi/l'-h 

[017] *HB§<7)^8^Hil^®ti5WI»W¥S 

'j^-hr^x-ecvDggw, 4>ra^ -ji/irrv-v 

[018] *^^9^Hife^»cfett4W¥S 
'Jt-h7-7XvCVDggc7). tt^tf^Uyxx?? 
OS l ofWog;* |6]lffffi0-t'J>l> . 

[01 93 ^wm%9<n%wmw.zmhT^ :s m. 

[02 0 ) 3js3HBO»9W|Ot^)JKBittJ*t* WW 
'J^-hr^XvCVD^BO, SM^^'i^ 

[02 1 1 i<mm%\ Q<r>%wmw.z^hw^ 

hmm<?>% 1 0«ajc7)IBrffi0T**l. . 
[02 2 J 0OHiftO»cfcttl» J Fff ;s F 
^'J^-hr^X^CVDgBO, +fa^7>-a7-W- 

[0233 *m<?>& 1 1 WlBS^JBCfttt&TffT 
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[02 4 3 *%Hfl(7)mi l<OSBt*>»BfciJJt*WP 
[02 5 3 #»B*>asi 2OHJ|c0»cfc(t4¥ : fT¥ 

8»j h 7-5X-7C v d mw.owimx'h & . 

[02 6 3 *WH<0S1 2«0HS£c^.^cfc(tl.¥fi :;! F 
^ij^._ h7 ^X-7CVD^B<7), +^-yva7*U- 
bm®«OTB02:tf f\fiX4 y¥x7?tbi>l,z5jkUz 
10 0X'J)l). 

[0273 *#fltf>IS 1 3 OggftOftlBiS «t Sfl 1 3 <0 

<9li$ £ ¥ff THR U^-Nr^XvCVD gBO$ 
B8HT&4. 

[02 8 3 ^^frWJ^-hT^XvCVDgg 

[0293 vt&cDttm'x Aw*.?? covmmx'h 
20 m^mm 

3 wmhhk 

4 IHfcs/'jayH 

6 wmryx-? 

7 miyV*)V 

8 'j v ymtmfix -w^*?? 

9 ^s^yy/fx 

30 io mti/vnymmw 

11 W7yari/- hmis 

12 mtisv? y&w-T < ?fr 

1 3 &jB UrIHfci' 'J 3 >Wc a-t * ? A- 

1 4 ttfftffiffiE&tt* LfclHfc-> 'J n >-$#A-f- < 

15 xsgftia 

16 f-^yAS 

17 auKEe-ki^v? 

18 Kftx'JnyWH 

40 19 ^yi^ytfXlftSffl, 

2 0 raSi 

21 mit^j^ymmm 

23 o y xjyisx?? 

2 4 ^TCStttfX 

2 5 i^^^yl^ijfiTL 

2 6 TyX^mizmm%®%yi'*il'miilt5£ 
xf^J^y y«»fLfc «t iPFatt^xRlltfL £ |5l— Etc 

50 2 7 tyv-^ylltfL 
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28 
29 

30 

3 1 
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3 3 ^gtffltf^^'x?? 
3 4 KftxU3y«)g 
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3 5 J^-f^W*. 
3 6 

37 /77r^h 

38 »«t-*- 

3 9 ft»Je 

4 0 WBtf-M y^'x^^t. t-?-£<S;i6ffi£ 



10 4 2 5mW«iax-y^aru-h«« 



[02] 



12 




8 'J>*tt»**fX 




[04] 

25 BHH?2**jia7l 




25 att^ftjuaaft 



5 ^ V - 



s 



28 *»tt*fXtt»* 



[06] 



[15] 



29 



i2 BtS'Uaxa 




2« 




G . fl o fl c 9 o 8 

<>.••«.*.© 



2» *aiiff*<ttm 



[07] 

07 TOP 7 




( 15) 



11-16 8 0 9 4 



im8) 



[09] 



16 ^5X*7MC-a*>^ 



30 ^X^BUfctflTOS 




9 




[121 1] 



•27 */V5>»Mft 



1 ft zyi.«s-Ml TA 3KHt¥4ni 



[010] 



30 17 

4-r4 



7 fl«9i?A/U 



9 *S*sJ>tiX. 24 



11 *M*?t>a. 

ii M?«>*/va 

9 




[012] 



is T»ft^*Hft 





[014] 



[015] 



34 B(tVM3V*B' 




19 *vi^>««H 
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[016] 



[017] 



6 8tt«*v 





is Kits' >j=i>fta 
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[019] 



34 »*1/'J3> 

ttfll 



35 At^UX 



[018] 




36 attn** 

9*$* (a) 



9 */2/5:/#* 



37 y97T-fh 




38 »ttt-*- 



31 fcttfc-*- 



[020] 



38 »ttfc-* 



(b) 



38 W*t-* 




[02 1] 



6 B*?9*^ 






3J 

34 t«:V>J3^«ta 



(17) 



#gf}¥ 1 1-1 6 8 0 9 4 




[024] [0253 




[02 6] 

[027] 

» 11 *IB;«?J»a.?U-hra 




(18) 
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